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PREFACE. 


After  having  so  long  withdrawn  myself 
from  the  public  eye,  it  is  only  under  the  alls- 
pices of  the  following  work,  that  I  should 
have  ventured  to  appear  once  more  in  it  s. 
presence. 

The  narratives  of  travellers,  and,  above 
all,  the  description  of  those  remote  coun- 
tries of  the  globe,  which  have  immortalized 
the  name  of  Cook,  have  always  had  a  par- 
ticular attraction  for  my  mind ;  and  led 
me  in  my  early  youth,  to  weave  an 
humble  chaplet  for  the  brow  of  that  great 
navigator,  which  my  venerable  friend, 
Doctor  Kippis,  inserted  in  the  history  of 
his  life.     The  narrative  of  Cook's  glorious 
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career  derives  a  particular  charm  from 
presenting  to  us  new  systems  of  social 
organization ;  but  it  must  be  admitted, 
that  in    general    sea-expeditions    have    a 

certain   monotony,  which  arises  from  the 

t-  ■     • 

necessity  of  continually  speaking  of  navi- 
gation in  technical  language.  The  mariner 
also,  while  he  braves  the  element  on  which 
he  steers  his  perilous  course,  is  chiefly 
occupied  by  it's  dangers.  The  outlines 
and  the  bearings  of  coasts  are  the  leading 
objects  of  his  researches ;  he  visits  only 
the  shores  of  the  countries  where  he  dis- 
embarks, and  holds  but  slight  communica- 
tions with  the  natives  by  whom  they  are 

peopled. 

The  history  of  journies  by  land  in 
distant  regions  is  far  more  calculated  to 
excite  general  interest;  not  only  by  ex- 
tending the  limits  of  science,  but  by  pre- 
senting new  aspects  of  the  variegated 
scenery  of  the  Globe.  Happy  the  traveller, 
with  whom  the  study  of  Nature  has  not 
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been ,  merely .,., the  cold  research  of  the 
understandings  in  the  explanation  of  her 
properties,  or  the  solution  of  her  problems! 
who,  while  he  ha9  interpreted  her  laws,  ha? 
adored  her  sublimity,  and  fallowed  her 
steps  with  passionate  enthusiasm,  amidst 
that  solemn  a^d  stupendous  scenery,  thos$ 
melancholy  and  sacred .  solitudes,  wher$ 
she  speaks  in  $  voice  so  well  i^derstqod  by 
the  mysterious  sympathy  of  the  feeling 
heart  Wijh,  what  soothing  emotions, 
what  eager  delight,  do  we  follow  the  tra- 
veller, who  leads  us  from  the  cares,  the 
sorrows,  the  joys  of  ordinary  life,  to  wan- 
der in  another  hemisphere!  to  mark  un- 
known forms  of  luxuriant  beauty,  and 
unknowq  objects  of  majestic  greatness— 
to  view  a  new  earth,  and  even  new  skies ! 
from  which  the  stars  known  from  child- 
hood,  the  stars  of  home,  have  disappeared, 
and  are  succeeded  by  a  foreign  firmament* 
How  often  will  posterity  also  turn  from 
the  terrible  page  of  our  histppy,  to  repose 
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on  the  charm  of  a  narrative,  which  dis- 
plays the  most  enlarged  views  of  science 
and  philanthropy !  What  sympathy  does  the 
traveller  excite,  while  he  imprints  the  first 
step,  that  leads  to  civilization  and  all  it's 
boundless  blessings,  along  the  trackless 
desert,  and,  struggling  with  the  savageness 
of  the  untamed  wilderness,  obtains  a  vic- 
tory that  belongs  to  mankind. 

It  were  erroneous  to  believe,  that 
countries,  because  they  have  been  already 
visited,  are  therefore  known.  A  penetrat- 
ing and  capacious  mind  finds  every  where 
new  materials  for  observation.  The  work, 
of  which  I  now  offer  the  translation  to  the 
public,  relates  to  regions  of  which  the 
greater  part  have  never  till  now  been  de- 
scribed by  a  scientific  and  learned  traveller. 
A  few  botanists  had  indeed  herbalized 
along  those  distant  coasts,  and  added  some 
riches  to  the  vegetable  world.  La  Con- 
damine,  Don  Jorge  Juan,  and  Bouguer, 
scaled  the  lofty  Andes  ;  but  it  was  only  to 
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measure  their  height,  and  make  astronomi- 
cal observations.  Their  journals,  which 
date  farther  back  than  half  a  century, 
were  written  when  geology  did  not  exist 
as  a  science,  and  the  physical  structure  of 
those  giants  of  our  Globe  was  yet  un- 
known. 

What  has  hitherto  been  wanting  is  now 
accomplished.     M.  de  Humboldt  has  in 
this  work  displayed,  more  than  in  any  other 
he  has  yet  published,  his.  peculiar  manner 
of  contemplating  nature  in  all  her  over- 
whelming greatness.     The  appropriate  cha- 
racter of  his  writings  is  the  faculty  he  pos- 
sesses of  raising  the  mind  to  general  ideas, 
without  neglecting  individual  facts  ;   and 
while  he  appears  only  to  address  himself  to 
our  reason,  he  has  the  secret  of  awakening 
the  imagination,  and  of  being  understood 
by  the  heart. 

The  general  picture,  which  he  has  drawn 
of  the  Isle  of  TenerifFe,  and  the  geography 
of  it's  plants,  proves,  that  in  objects  often 
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viewed  by  others  he  has  seen  what  they 
had  failed  to  discern  ;  and  in  almost  the 
whole  of  the  remainder  of  his  travels  he 
pursues  alette  the  difficult  path  of  scientific 
discovery.  From  the  Canary  Islands  he 
passes  to  Cumana;  New  Andalusia,  and 
the  missions  of  the  Indians,  Chaymas,  the 
province  of  the  Caraccas,  the  banks  of  the 
Apurb  and  the  Rio  Negro,  to  the  tenits  of 
Brazil,  New  Grenada,  the  Andes  of  Po- 
payan,  Porto,  Quito,  and  Peru,  the  wes- 
tern part  of  the  Amazons,  Mexico,  and  the 
Isle  of  Cuba;  HoW  majestic  is  nature  in 
the  forest  and  on  the  banks  of  the  Oroono- 
kol  the  communications  of  which  flood 
kith  that  of  the  Amazons  M.  de  Humboldt 
has  astronomically  laid  dtfwn  tod  deter- 
mined. 

This  great  Work  will  now  Isooif  "be  ter- 
minated. M.  de  Humboldt  remains  in  Paris 
for  this  purpose,  with  the  permission  of 
his  own  government.        * 

In  becoming  his  interpreter  in  the  text 
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of  tile  Picturesque  Atlas,  and  the  Personal 
Narrative  of  his  vOyage,  I  have  beeti  en- 
couraged by  the  care  with  which  he  has 
read  mobt  of  my  pages*  an4  corrected 
many  of  toy  errors*  My  scanty  knowledge 
of  the  first:  principle*  of  science  seemed  in- 
deed  to  preclude1  the  futt  comprehension  of 
many  of  the  subjects  of  which  he  treats*'; 
but  a  shdrt  experience  con ti6ced  me,  that 
wbat  is  clearly  expressed  may  be  clearly 
understood;  and  I  shall  {terbaps  be  par- 
doned, if,  from  the  novelty  of  the  Object, 
neologisms    sometimes   occur.       Long  a 

*  *  •   -  -  •  ^^  • 

stranger  to  my  country,  I  have  indeed  no 
critical  favor  to  expect;  I  mean  that 
species  of  favor,  which  arises  from  personal 
acquaintance,  and,  perhaps  even  unknow- 
ing to  the  critic  himself,  softens  the  stern 
brow  of  reproof,  and  leads  him  unconsci- 
ously to  be  indulgent,  when  he  only  meant 
to  be  just.  I  have  nothing  to  hope  from 
such  predilection.  My  literary  patrons 
belonged  to  what  Ossian  calls  "  the  days 
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of  other  years/'  Above  all,  the  learned 
protector  of  my  early  pen,  he,  whom  I 
have  already  mentioned,  and  of  whom  I 
never  think  without  emotion,  is  long  since 
ho  more !  But  in  appearing  before  an  Eng- 
lish tribunal,  I  will  not  fear  injustice,  if  I 
have  nothing  to  hope  from  partiality  ;  and 
whatever  may  be  the  fate  of  my  imperfect 
copy  of  a  sublime  model,  I  shall  never  feel, 
that  the  moments  were  mispent,  which  I 
have  employed  in  so  soothing,  and  so  no- 
ble a  task. 

HELEN  MARIA  WILLIAMS. 


INTRODUCTION. 


Twelve  years  have  elapsed  since  I  quit- 
ted  Europe,  to  examine  the  interior  of  the' 
new  continent.     Devoted  from  my  earliest 
youth  to  the  study  of  nature,  feeling  with 
enthusiasm  the  savage  beauties  of  a  coun- 
try guarded  by  mountains,  and  shaded  by 
ancient  forests,  I  experienced  in  my  travels 
such  enjoyments,  as  have  amply  compen- 
sated for  the  privations   inseparable  from 
a  laborious,  and  often  agitated  life:  ;  These, 
enjoyments,  which  I  endeavoured   to  im-; 
part  to  my  readers  in  my  Remarks  upon 
the  Steppes,  and  in  the  Essay  on  the  Phy- 
siognomy  of  Plants,   were  not  the   only 
fruits  I  have  reaped  from  an  undertaking, 
formed  with  the  design  of  contributing  to 
the  progress  of  natural  philosophy.     I  had 
long  prepared  myself  for  these  observations 
which  were  the   principal    objects  of  my 
vol.  i.  I 
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voyage  to  the  torrid  zone.  I  was  provided 
with  instruments  of  easy  and  convenient 
use,  constructed  by  artists  of  the  highest  - 
reputation ;  and  I  enjoyed  the  special  pro- 
tection mftdi  igqveftnsntj  ^hjch|  fix\  from 
presenting  obstacles  to  my  investigations, 
constantly  honoured  nac  with  "every  mark  of 
regard  and  confidence.  I  was  aided  by  a 
Qourflgpoufc  a?4.  ejnlighftned ;  ;&endsj  «*>& 
i^ljatii singular!^ proffttipus M>  thfttfBfipew: 
qf  participated  fabour ,  wjipse  z§^  ,^4iequa- 
njmjty  nBVier  fai^,  Amidst  tbe:  fttjguesr 
and^gp^s^tpj^hich.  w^  wens  soflWs^nies, 

TJjwJer,  such  favorable  (ar^msfcmces,. 
traversing  regions  which  fo^ages^have;  re-, 
n^ajfted,;  ajmost.  unfcftow^  to  the  greatest 
pafl,  qf  the,  qajtian*  of  Europe,  I  m  jgl»t  add : 
e.vpn  tp  Sp^ we, twyecolleoted,  l\lrf , Bop- 

pjaftd  an.fd,  inyselfc  a .  considerable,  number 
of,  tnatqjals, ,  tfo  publication. ,  of  which ,  may  < 
tforpw  spme;  light  on.  the,  history,  of  .nations, 
an,p\;  tjjft  kpowledge,  off  ftatufe,.    Our.  iny 
quiqe^i  haying    beea  directed .  towards  at 
greatf ;vari$ty,Q£  q^jeqt^.  w^eihayftbflenj.unr. 
able;  tp  .preaenj.  tfce ,  i$sujjt  under(  th$:  com-, 
mon  form  |Of,  an  Cinerary,,  and  have  there- 


fore  consigned1  our  obseivatibns  ih  a  series' 
of  separate^  Works',-  compiled  in1  ttie  same* 
view,  and<xihnected<  with  eadh  other  by  the* 
naturt  of  the?  phenomena  which'  ttiey  e*J 
plain.  This'  sort  of  dampdSnion'  betraytf 
more:  readily  the  impetffedtidn  Of  pattSa* 
labors,  and'  thertfbrfcisi  uhfavtoafcte  to"'  the* 
self-love  of  the  titfvelter' ;  but  it  is  highly 
preferable  for^  whatever  relate*  to1  foe  phjr-* 
sieal  and  inatheraatica!  sciences',  bedaub 
the  different  branches  of  thbse  science*  attJ 
seldom  cultivated  by  the  same  class  of 
readers: 

I  had  in  vieW  a  dotfbfe  purpose  iri  trie1 
travels,'  of  which  !I'  ribw  ptabHsh  the  histori- 
cal narrative;  I  wished*  to  make  known7 
the  countries  I' had -visited';  and  to  collect 
such  facts  as  are  fitted'  to11  elucidate  a  sci- 
ence, of  which  we  have  possessed  scarcely1 
the  outline,  and  which  has  beefi  vaguely 
denominated '  natural  history  of  the  world! 
theory  of  the  Earth,  or  physical  geography. 
The  last  of  these  two  objects  seemed  to 
me  the  most :  important:  I  was  passionate- 
ly devoted  to  botany,  and  certain  parts  of 
zoology;  and  I '  flattered  myself  that  our 
investigations  might  add  some  new  species 
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to  those  which  have  been  already  describ- 
ed ;  but  preferring  the  connection  of  facts, 
which  have  been  long  observed,  to  the 
knowledge  of  insulated  facts,  although 
they  were  new,  the  discovery  of  an  un- 
known genus  seemed  to  me  far  less  inter- 
esting than  an  observation  on  the  geogra- 
phical relations  of  the  vegetable  world, 
on  the  migration  of  the  social  plants,  and 
the  limit  of  the  height  which  their  differ- 
ent tribes  attain  on  the  flanks  of  the  Cor- 
dilleras. 

The  natural  sciences  are  connected  by 
the  same  ties  that  link  all  the  phenomena 
of  nature.  The  classification  of  the  species 
vhich  we  ought  to  consider  as  the  .funda- 
mental partof  botany,  and  the studyof  which 
is  become  more  attractive  and  more  easy  by 
the  introduction  of  natural  methods,  is  to 
the  geography  of  plants,  what  de$criptive 
mineralogy  is  to  the  indication  of  the  rocks 
which  constitute  the  exterior  crust. of  the 

•  •  • 

globe.  To  comprehend  the  laws  which  are 
observed  in  the  position  of  these  rocks,  and 
determine  the  age  of  their  successive  for- 
mations, and  their  identity  in  the  most 
distant  regions,   the  geologist  ought  to  be 


previously  acquainted  with  the  simple  fos- 
sils, which  compose  the  mass  of  mountains, 
and  of  which  the  names  and  character  are 
the   object  of  oryctognostical  knowledge'. 
It  is  the  same  with  that  part  of  the  natural 
history  of  the  globe,  that  treats  of  the  rela- 
tions the  plants  have  to  each  other,  with  the 
soil  whence  they  spring,  or  the  air  which 
they  inhale  and  modify.    The  progress  of 
the  geography  of  plants  depends  in  a  great 
measure  on  that  of  descriptive  botany ;  and 
it  would  be  injurious  to  the  advancement 
of  the  sciences  to  attempt  rising  to  general 
ideas,  in  neglecting  the  knowledge  of  par- 
ticular facts. 

I  have  been  guided  by  these  considera- 
tions in  the  course  of  my  inquiries ;  they 
were  always  present  to  my  mind  at  the 
period  of  my  preparatory  studies.  When 
I  began  to  read  the  numerous  relations  of 
\oyages,  which  compose  so  interesting  a* 
part  of  modern  literature,  I  regretted  that 
travellers,  the  most  enlightened  in  the  in- 
sulated! branches  of' natural  history,  were 
seldom  jx>ssessed  of  a  sufficient  variety  of 
knowledge,  to  avail  themselves  of  every  ad- 
vantage arising  from  their  position.     It  ap- 
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peare<l  to  me,  that  the  importance  of  the 
result    hitherto  obtained   did  not    keep 
§»ce  with  the  jwunense  progress,  which  se- 
veral paute  of  acieace,  apd  parti  cnla^y  geo>- 
logy*  *he  frfitory  of  the  modifications  of 
the  atmosphere,    and    the  physiology  of 
aniqtals  and  plants,  had  made  at  the  end 
pf  flhe  eighteenth  ceatury.    I  saw  with  re*- 
gsqt,  Qj»d  ail  scientific  men  have  shared 
this  sentiment,  (that  whilst  the  number  of 
fctiftwate    instruments  .was  .daily  increas- 
ing, we  were  still  ignorant  of  the  height  of 
so  many  mountains  and  elevated  plains; 
of  the  periodical  oscillations  of  the  aerial 
ocean ;  the  limit  of  perpetual  snows  under 
the  polar  circle,  and  on  the  borders  of  the 
torrid  zone;  the  variable  intensity  .of  the 
magnetic  forces,  and  so  many  other  phe- 
nomena, equally  important. 

Maritime  expeditions,  voyages  round 
the  world,  have  conferred  just  celebrity  on 
the  names  of  those  naturalists  and  astro- 
nomers, who  have  been  appointed  by  go- 
vernments to  encounter;  the  dangers  they 
present ;  but  while  those  distinguished  per- 
sons have  given  precise  notions  of  the  ex- 
ternal configuration   of  countries,  of  the 
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natural  histefry  of  the  ocean*  land  of  thfe 
productions  of  islands  and  coasts,  their  ex* 
petitions  seem  less  fitted  to  advance  the 
progress  of  #edto^y>,  and  (ofther  parts  of  ge- 

> 

nftfal  physics  than  travels  into  the  interior 
ef  a  continent.  The  advancement  of  die 
natunA  sciences  faas  beta  -subordinate  to 
that  of  geogflapfcy  <aod  nautical  astronomy. 
Dutiag  a  navigation  of  several  years  the 
knd  but  seldom  presents  iteetf  to  the  ob* 
servation  of  the  mariner ;  o*d  when,  after 
lengthened  expectation,  it  »  descried,  he 
often  find*  it  stripped  of  it's  mott  beautiful 
productions.  Sometimes  beyond  a  barren 
coast  he  perceives  &  ridge  of  mountain* 
covered  with  verdure*  but  it's  distance  for- 
bids his  examination*  and  the  view  serves 
only  to  increase  his  regrets. 

Journeys  by  land  are  attended  with  con- 
siderable difficulty  in  the  carriage  of  in* 
strutneate  and  collections ;  but  these  diffi* 
culties  are  compensated  by  real  advantages, 
which  it  would  be  useless  to  enumerate. 
It  is  not  by  sailing  along  the  coast,  that  we 
can  discover  the  direction  of  the  chains  of 
mountains,  and  their  geological  constitu- 
tion, the  climate  of  each  zone,  and  it's  in- 
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fluence  on  the  forms  and  the  habits  of  or- 
ganized beings.  In  proportion  to  the  breadth 
of  the  continents,  the  greater  is  the  display 
on  the  surface  of  the  soil,  of  the  richness  of 
the  animal  and  vegetable  productions ;  the 
more  distant  the  central  chain  of  moun- 
tains from  the  shores  of  the  ocean,  the 
greater  variety  we  find,  in  the  bosom  of  the 
earth,  of  those  stony  strata,  the  regular 
succession  of  which  unfolds  to  us  the  his- 
tory of  our  planet.  In  the  same  manner, 
as  every  being  considered  apart  is  im- 
pressed with  a  particular  type,  we  find  the 
same  impression  in  the  arrangement  of 
brute  matter  organized  in  rocks,  in  the  dis- 
tribution and  mutual  relations  of  plants 
and  animals.  The  great  problem  of  the 
physical  description  of  the  globe,  is  the 
determination  of  the  form  of  these  types, 
the  laws  of  their  relations  with  each  other, 
and  the  eternal  ties  which  link  the  phe- 
nomena of  life,  and  those  of  inanimate  na- 
ture. 

In  explaining  the  motives  which  en- 
gaged me  to  undertake  an  expedition  into 
the  interior  of  a  continent,  I  merely  state 
the  general  direction  of  my  ideas  at  an  age 


when  we  have  not  obtained  a  just  estimate 
of  our  faculties.      The  plans  of  my  early 
youth  have   been  very  incompletely  exe- 
cuted.    My  journey  has  not  had  all  the 
extent,   which  I  proposed  when  I  sailed 
for  South  America ;   nor  has  it  furnished  . 
the  number  of  general  results  which  I  had 
hoped  to  obtain.    The  court  of  Madrid 
had  granted  me  in   1799   permission    to 
embark  on  board  the  galleon  of  Acapulco, 
and  visit  the  Marian  and  Philippine  Islands; 
after  traversing  the  colonies  of  the  new 
continent.     I  had  then  purposed   to  go 
back  to  Europe  by  the  great  Archipelago 
of  Asia,  the  Persian  Gulf,  and  the  way  of 
Bagdad.    I  shall  find  occasion  hereafter  to 
state  the  reasons,  which  determined  me  tx> 
hasten    my  jreturn.     With  respect  to  the 
works  which    Mr.   Bonpland   and   myself 
have  published,  we  hope  that  their  imper- 
fection, of  which  we  are  conscious,  will  be 
attributed  neither  to  a  want  of  zeal  during 
the  progress  of  our  researches,  nor  to  pre- 
cipitation in  the  publication  of  our  labors. 
A  determined  will  and  active  perseverance 
are  not  always  sufficient  to  surmount  every 
obstacle. 


Having  stated  the  genenri  object  I  had 
m  wew  in  mj  expeditions,  ItshaU  hasten 
to^ivea  slight  sketch  of  the  whole  of  the 
collections  and  observations  whidi  we  have 
accumulated,  and  the  anion  of  which  is 
the  4um  awl  end  of  every  scientific  Jour- 
ney- The  maritaaie  war,  during  oar  abode 
in  Aaerica,  having  tendered  the  comn»- 
nicatioos  with  fimfe  very  nnciitnin,  we 
found  ourselves  compelled*  hi  under  to  di* 
mnisb  the  chance  of  losses,  to  hn  three 
different  collections.  Of  these,  the  firet 
was  embarked  ibr  Spain  and  Fiance,  the 
second  lor  the  United  States  and  England, 
and  the  thind*  which  was  the  most  consi- 
derable, remained  almost  constantly  under 
oar  eyes.  Towards  the  close  of  oar  ex* 
pedition,  this. last  collection  formed  forty 
two  boxes,  Containing  an  herbal  of  she 

thousand  equinoctial  plants,  seeds  *,  sheik* 

• 

#  Among  the  plants  which  we  have  introduced 
into  the  different  gardens  o{  Europe,  I  shall  site  here, 
as  worthy  the  attention  of  botanists,  the  following 
species.  Lobelia  fulgent,  1.  splendent,  caldasia  he- 
terophylla,  (bonplandia  geminiflora,  Cav.),  maurandia 
antirrbinHtora,  gyrocarpafe  americana,  Jacq.,  caesal- 
pinia  cassioides,  salvia  cssia,  cyperus  nodjosus*   fa* 


insects,  and,  what  had  hitiherto  never  been 
-brought  to  Europe,  geological  specimens 
from  the  Chimborazo,  New  Grenada,  and 
fthe  banks  of  die  river  of  the  Amaaons. 

After  (tbejourney  to  the /Qroonoko*  we  left 
a  pact  of  theae  objects  ait  the  island  <of 
Cuba,  in  order  to  take  them  on  our  return 
from  Rem  to  Mexico.  The  seat  followed 
-w  during  the  .space  of  tire  years,  on  the 
chain  of  &e  Andes,  across  New  Spain, 
from  the  shores  of  (the  Pacific  Ocean  to  the 
West  Indian  seas.  The  conveyance  of  these 
objects,  and  the  minute  care  they  required, 
occasioned  us  such  embarrassments  as  would 
scarcely  be  conceived,  by  tihose  even  who 

gftra  lentiscifolia,  heliotropiam  chenepodiokles,  con- 
volvulus bogotensp,  c  arborescent,  ipomcea  longi- 
flora,  solanum  Humboldti,  Willd.,  dichoodra  argentea, 
pitcairaia,  farfaracea,  cassia  pendula,  c  moHissuna, 
c.  prostrata,  c.  cuspidata,  euphorbia  Humboldti, 
Willd.,  xueHia  foetida,  sisyrioehium  tenuifolium,  sida 
cornuta,  s.  triangularis,  phaseolus  heterophyllus, 
glycine  precatorfa,  g.  sagittata,  palea  bicolor,  pso- 
ralea  diyarieata,  myrica  mexieana,  atriplex  linifolia, 
inga  microphylla,  acacia  diptera,  a.  flexuosa,  a* 
patuia,  a.  brachyacantfaa,  a.  ciliata,  a.  acicularis,  a. 
peruviana,  a.  edulis,  and  several  varieties  of  geor* 
gines.      (See    WiUdenow    Enum.  plant,  tort.    Berot. 

1809.) 
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have  traversed  the  most  uncultivated  parts 
of  Europe.  Our  progress  was  often  re- 
tarded by  the  threefold  necessity  of  drag- 
ging after  us,  during  expeditions  of  five  or 
six  months,  twelve,  fifteen,  and  sometimes 
more  than  twenty  loaded  mules,  exchang- 
ing these  animals  every  eight  or  ten  days, 
and  superintending  the  Indians  who  were 
employed  in  leading  so  numerous  a  cara- 
van. Often,  in  order  to  add  to  our  col- 
lections of  new  mineral  substances*,  we 

*  The  mineral  and  vegetable  substances  which  we 
have  brought  from  America,  several  of  which  were 
till  then  unknown,  have  been  submitted  to  chemical 
analysis  by  M.M.  Vauqueljn,  Klaproth,  Descotils, 
Allen,  and  Drapier,  who  have  given  descriptions  of 
them  in  separate  memoirs.  I  shall  here  mention  two 
new  mineral  species :  The  feuer-ppal,  or  quarto  rest* 
nite  miell£  of  Mexico  (Klaproth,  chem.  (Inters,  der 
Min.  T.  iv,  p.  156.  SoH/teschmidt  Besekr.  der  JbTer. 
Bergt*ef.  8  1 19.  Karsteti  tnin.  Tabellen,  1806,  p.  26, 
88.)  and  the  conchoidal  muriated  silver  of  Peru, 
muschliches  bornerz  (Klapr.  IV,  10.  Karst,p.60,  97* 
Magaziu  der  Berl.  Naturf.  I,  158);  the  silver  ore,  pa- 
co  of  Pasco  (Ktapr.IV.)  the  antimonial  gray  copper  ore, 
graugultigerz  of  Tasco  (KL  IV,  74.);  the  mete- 
oric iron,  meteoreisen,  of  Durango,  (Kl.  IV,  101) ; 
the  ferriferous  carbonated  limestone,  sttenglicher 
braubspatk,  of  Guanaxualo,  the  crystals  of  which 
reunited  in  bars  form   equilateral   triangles  (KL  IV, 


found  ourselves  obliged  to  throw  aqray. 
others,  which  we  had  collected  a  consider- 
able time  before.  These  sacrifices  were  not 
less  painful  than  the  losses  which  we  acci- 
dentally made.  Sad  experience  taught  us 
but  too  late,  that  from  the  sultry  humidity 
of  the  climate,  and  the  frequent  falls  of  the 
beasts  of  burden,  we  could  preserve  nei- 

199);  the  obsidians  of  the  Knife  mountain  of  Moran, 
and  the  pierre  perlee,  perlstein  of  Cioapecuaro  (De$- 
cotils,  Annates  de  Chunie,  hill,  260) ;  concrete  oxi- 
dated tin,  (wood  tin)  of  Mexico  (Descotils,  Ann. 
LI11,  266) ;  the  brown  lead-ore  of  Zimapan  (Desco- 
tils, Ann.  LIII,  268);  the  celestine  of  Popayan  and 
the  wavellite,  or  hydrargillite ;  a  pepite  of  platina 
of  Choco,  weighing  1088*8  grains,  which  is.  18  947 
specific  gravity  (Karsten,  96) ;  the  moya  of  Pelileo, 
a  volcanic  combustible  substance,  containing  felds- 
path  (Klap.  IV,  289) ;  the  guano  of  the  islands  of 
Peru,  containing  urat  of  ammonia  (Ktapr.  IF, 
299-  Fourcroy  et  Vanquelitt,  Mem.  of  the  Inst.  VI, 
369) ;  the  dapich£  of  the  river  Teuii,  a  species  of  white 
caoutchouc,  which  is  found  at  the  depth  of  three  or 
four  feet  in  a  damp  soil  (Atten9Journ.  Phys.  Liv.  XPIL 
77) ;  the  tabasheer  of  the  bamboos  of  America,  dif 
ferent  from  that  of  Asia  (Vauqutiin,  Mem.  de  Flmtit. 
VI,  382)  ;  the  cortex  Angusturae,  bark  of  the  bonplan- 
dia  trifoliata  of  Carony  ;  the  cinchona  condaminea  of 
Loxa,  and  several  other  species  of  cinchina,  which 
we  collected  in  the  forests  of  New  Grenada  (Vau- 
oiuHn,  Ann.  LIX,  137). 
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the*  the  skins  of  animal*  to*1  hastily  pY& 
pared,  nor  the  fitiftes  arfd  reptitefr  placed1  it? 
phials  filled  withalbdhol-  I  have  thoiigtit 
proper  to  enter  into' these  details;  which1,1 
although  little  ftttefesftitfg  id1  theiiWtelfce$, 
prove  that  we!  had  no  means  of  bringing 
back,  in' their  natural' stetfej  fflMiy1  objects' 
of  zoology  and '  -  coWpartttive  ato&rotfiy , 
of  which  we  have  published  descriptions 
and  drawings* .  Notwithstanding  some)  ob- 
stacles^ and ; the  expense  occasioned  By  the' 
carriage  of  these  articles,  1  had  reason  to 
applaud  the  resolution  I  had  taken  before 
nay:  departure,  of  sending  to  Europe  the 
duplicates  only,  of  the  productions  we  had ' 
collected.  I' cannot  too  ofteh  repeat,  that 
wheiJL  the  seas  are  infested  with  privateers, 
a  traveller  can  be  sure  only  of  the  objects' 
in  his  own  possession*  A  very  small  num- 
ber of (  the  duplicates,  which  we  shipped 
fbt  the  ancient  continent  during  our  abode 
in  America,  were  saved;  the  greater  part 
fell  into  the  hands  of  persons  unknown  to  < 
science.  When  a  ship  is  condemned  in  a 
fbreign  port,  boxes  containing  only  dried 
plants  or  stones,  far  from  being  sent  to  the 
scientific  men  to  whom  they  are  addressed, 
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remain  consigned  to  oblivion;  Some  of 
our  gaologicalr  collections  takenc  ini  -  the 
Southern*  Ocean;  bad,  however;  a  happien 
fete*.  We  were  indebted;  fon  their  po&seiH 
wtaon  to  the  generaoia  activity  of  Sir  Jo* 
aeph>  Banks,  Presidenfeof  the  Royal  Society 
of  London,  who*  amidst;  the  political  agi- 
tation* of  Europe*,  has  unceasingly  labored 
to  strengthen  the:  ties  by  which  are:  united 
the  scientific  of>  aji  nations*, 

The  same  cause*  which  checked  our.  comr 
municatious,  have  cmitoibuted  also  to ifbna 

■ 

aumerou*  obstacles*  sincej our  return^  to  the. 

« 

publication  of ,  a>  work, ,  which  from; it**  na* 
tare  must, be  accompanied)  by  a.  consider* 
abk  number  of  engravings  and  maps;  If 
such  'difficulties  are;  sometimes  encountered- 
in  undertaking?  made,  at  the ;  expense,  and 
by  the  muqificence  of:  governments,  haw? 
much  more  must  they  be  felt  by,  private 
individuals  I  It  would .  have:  been  impossi- 
ble for  us  to  have,  sur moun  ted .  them,  if;  the 
liberal  zeal,  o£  the;  editors . bad  not  been 
seconded  iby  the  extreme  favor,  of  the  pub* 
lie  More  than  .two  thirds  of  oufi  work  arre 
already*  published j  Th&.  maps.,  of  the 
Oroonoko, ,  of  the  Cassiquiare,  and  -  of  the 
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river  Magdalena,  founded  on  my  astrono- 
mical observations,  together  with  several 
hundred  plants,  are  engraved  and  ready 
to  appear.  I  shall  not  leave  Europe  to 
undertake  an  expedition  into  Asia,  till  I 
have  laid  before  the  public  the  whole  result 
of  my  travels  in  the  New  Continent 

In  the  memoirs  in  which  we  have  in- 
vestigated the  various  objects  of  our  re- 
marks, we  have  considered  each  phenor- 
menon  under  different  aspects,  and  classed 
our  observations  according  to  the  relations 
which  they  bear  to  each  other.  To  give  a 
just  idea  of  the  method  we  have  followed, 
I  shall  here  add  a  succint  enumeration  of 
the  materials,  with  which  we  were  furnished 
for  describing  the  volcanoes  of  Antisana 
and  Pichincha,  as  well  as  that  of  Jorullo, 
which  in  the  night  of  the  20th  of  September 
I759,  rose  from  the  earth  one  thousand 
five  hundred  and  seventy-eight  French  feet 
above  the  surrounding  plains  of  Mexico. 
The  positions  of  these  singular  mountains  in 
longitude  and  latitude  was  ascertained  by 
astronomical  observations.  We  took  the 
heights  of  the  different  parts  by  the  aid  of 
the    barometer,  and  determined   the  dip 
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of  the  needle  and  the  intensity  bf  the  mag- 
netic forces.    .  Our  collections  contain  the 
plants  which  are  spread  on  the  flanks  of 
these  volcanoes ;  and  specimens  of  different 
rocks,  which,  piled  on  each  other,  consti- 
tute their  external  coat.       We    are  en- 
abled to  indicate  by  measures  sufficiently 
exact  the  height  above   the  level  of  the 
ocean,  at  which  we  found  each  group  of 
plants,  and  each  volcanic  rock.     Our  jour- 
nals furnish  us  with  a  series  of  observations 
on  the  humidity,  the  temperature,  the  elec- 
tricity, and  the  degree  of  the  transparency 
of  the  air  on  the  brinks  of  the  craters  of  Pi- 
chincha  and  Jorullo;  the  topographical  plans 
and  the  geological  profiles  of  these  moun- 
tains, founded  in  part  on  the  measure  of 
vertical  bases,  and   on  angles  of  altitude. 
Each  observation  has  been  calculated  ac- 
cording to  the  tables  and  the  methods,  which 
are  considered  as  the  most  exact  in  the 
actual  state  of  our  knowledge ;     and  in 
order  to  judge  of  the  degree  of  confidence 
which  the  results  may  claim,  we  have  pre- 
served the  whole  detail  of  our  partial  oper- 
ations. 
It  would  have  been  possible  to  blend 
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these  different  materials  m  a  work  devoted 
wholly  to  the  descriptions  of  the  volcanoes 
of  Peru  and  NfcW'Spain.  Had  I  given  the 
physical  deseri^tioa  of  a  single  province,  I 
could  hate  treated  separately  what  relates 
to  geography,  mineralogy,  add  botany ;  belt 
how  eould  I  interrupt  either  the  narrative, 
a  disquisition  on  the  maftners,  the  aspect 
of  nature,  or  the  great  phenomena'  of 
general  physics,  by  the  fatiguing  enumera- 
te *>f  the  pmctecUons  of  th#  country,  tbe 
description  of '  toew  s  pedes  of  animals  and 
pl&fcte,  or  by  Ae  dty  detail  of  astronomical 
observations  ?  Had  I  adopted  a  mode  of 
composition,  whieh  should  have  contained 
in  the?  afctote  chapter  all  tba*  has  been  ob- 
served en  the  Satt*c  point '  of  the  globes  I 
should  have  feotii^osed  a  work  of  fcumbrous 
length,  an^  devoid  of  t*at  otefrn^e^,  trbkih 
arises  hv  a  gteat  itoeastarfe  ftato'the  tnetlxttft- 
cal  distribution*  &f  the  matter*  Nofcwith- 
standing  ih^effbrW  wlweh  I  have  made  to 
avoid,  in  this  :fMMCi,MB<m->of1nlj-  journey,  the 
errors  I  had  tocfread,  1  feel  conscious, that 
I  have  not  airway a  succeeded!  m  separating 
the  observations  of  detail  from  those  gene- 
,  ral  consequences,  which  interest  every  en- 
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lightened  mind.  These  results  comprise  in 
one  view  the  climate,  and  it's  influence  on 
organized  beings,  the  aspect  of  the  country* 
varied  according  to  the  nature  of  the  soil 
and  it's  vegetable  covering,  the  direction  of 
the  mountains,  and  the  rivers  which  sepa* 

■ 

rate  the  races  of  men  as  well  as  the  tribes 
of  vegetables ;  and  finally,  those  modifica- 
tions, which  the  state  of  nations,  placed  in 
different  latitudes,  and  in  circumstances 
more  or  less  favorable  to  the  display  of 
their  faculties  undergoes.  I  am  not  afraid 
of  having  too  much  enlarged  on  objects  so 
worthy  of  attention :  one  of  the  noblest 
privileges,  which  distinguish  modern  civili- 
zation from  that  of  remoter  times,  is  the  hav- 
ing enlarged  the  mass  of  our  conceptions, 
having  rendered  us  more  capable  of  per- 
ceiving the  connection  between  the  physical 
and  intellectual  world,  and  having  thrown 
a  more  general  interest  over  objects,  which 
heretofore  occupied  only  a  small  number  of 
scientific  men,  because  these  objects  were 
contemplated  separately,  and  from  a  nar- 
rower point  of  view. 

It  is  probable  that  the  volumes,  which  I 
am  now  about  to  publish,  will  fix  the  attew- 
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tion  of  a  greater  number  of  readers  than  the 
detail  of  observations  merely  scientific,  or 
than  tny  researches  on  the  population,  the 
commerce,  and  the  mines  of  New  Spain* 
I  may  therefore  be  permitted  to  enume- 
rate in  this  place  all  that  we  have  hitherto 
published.  When  several  works  are  inter- 
woven in  some  sort  with  each  other,  it  may 
perhaps  be  interesting  to  the  reader,  to 
know  the  sources  from  which  he  may  ob- 
tain more  circumstantial  information.  In 
■  • 

the,  journey  of  Pallas,  which  is  so  remark- 
able for  the  precision  and  depth  of  his 
researches,  the  same  Atlas  contains  geogra- 
phical maps,  the  costumes  of  different 
nations,  relicks  of  antiquity,  and  figures 
of  plants  and  animals.  In  conformity  to 
the  plan  of  our  work,  we  have  distributed 
these  plates  into  distiuct  parts;  haying 
divided  them  into  the  two  geographical  and 
physical  Atlasses,  which  belong  to  the  nar- 
rative of  the  travels,  and  the  Political  Essay 
on  the  Kingdom  of  New  Spain  ;  the  Views 
of  the  Cordilleras,  and  the  monuments  of 
the  natives  of  America ;  and  the  Equinoctial 
Plants,  the  Monography  of  the  Melastomas, 
and  the  Collection  of  zoological  observations. 
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As  I  shall  often  be  obliged  to  eke  these 
different  works,  I  shall  mention  in  notes 
the  abbreviations,  which  I  have  used  to  in* 
dicate  the  titles, 

I.  Astronomical  observations,  trigonome^ 
Iriccd  operations  and  barometrical  measure- 
ments made  during  the  course  of  a,  journey 
to  the  equinoctial  regions  of  the  New  Con- 
tinent •  from  1799  to  1804.  This  work; 
to  which  are  added  historical  researches 
on  the  position  of  several  points  important 
to  navigators,  contains,  first,  the  original  ob- 
servations which  I  made  from  the  12°  of 
southern,  to  the  41°  of  northern  latitude; 
the  transits  of  the  sun  and  stars  over  the 
meridian;  distances  of  the  moon  from  the  sun 
and  the  stars  ;  occupations  of  the  satellites  ; 
eclipses  of  the  sun  and  moon  ;  transits  of 
mercury  over  the  disk  of  the  sun  ;  azimuths ; 

*  Astroa.  Observations,  two  volumes  in  4to.  I 
have  discussed  in  the  introduction,  placed  at  the  head 
of  this  work,  the  choice  of  the  most  proper  instru- 
ments to  employ  in  distant  journies,  the  degree  of  pre* 
cision  that  can  be  obtained  in  the  different  kinds  of 
observations,  the  peculiar  motions  of  certain  great 
stars  of  the  southern  hemisphere,  and  several  methods, 
the  use  of  which  is  not  sufficiently  common  among 
navigators. 


circum-meridian  altitudes  of  the  moon,  to 
determine  the  longitude  by  the  differences  of 
the  declination  ;  researches  on  the  relative 
intensity  of  the  light  of  the  austral  stars; 
geodesical  measures,  &c.  Secondly,  a  trea- 
tise oil  the  astronomical  refractions  under 
the  torrid  zone,  considered  as  tbe  effect  of 
the  decrement  of  caloric  in  the  strata  of  the 
air ;  thirdly,  the  barometric  measurement 
of  the  Cordillera  of  the  Andes,  of  Mexico,  of 
the  province  of  Venezuela,  of  the  kingdom 
of  Quito,  and  of  New  Grenada ;  followed  by 
geological  observations,  and  containing  the 
indication  of  four  hundred  and  fifty-three 
heights,  calculated,  according  to  the  me- 
thod of  Mr.  Laplace,  and  the  n$w  co- 
efficient of  Mr.  Ramond  ;  fourthly,  a  table 
of  near  seven  hundred  geographical  posi- 
tions on  the  New  Continent ;  two  hundred 
and  thirty-five  of  which  have  been  deter- 
mined by  my  own  observations,  according 
to  the  three  coordinates!  of  longitude,  lati- 
tude,  and  height. '     x 

II,  Equinoctial  plant*  cqllectedw  Mexico, 
in  the  Isle  of  Cuba,  in  the  provinces  of  Co* 
raccas,  Cumana,  and  Bdrcelona,  on  the 
Andes  of  New  Grenada,  Quito,  and  Peru, 
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and  an  the  banks  of  the  Rio  Negro,  the 
Oroonoko*  an4  the  fiver  of  Amazons  *. 
Mr-  Botiplaod  ha#  given  the  figures  of  more 
than  f<H*y  flew  genera  +:  of  plants  of  the 
torrid  zoae,  pla^sed  according  to  their  na- 
tural families*  The  methodical  descriptions 
of  the  species  are  both  in  French  and  in 
Latin,  and  accompanied  by  observations 
on  the  jnedi/cujaj  properties  of  the  plants, 
on  their  use  ifi  the,  arts,  and  on  the  climate 
of  the  countries  where  they  are  found. 

IljL  Mfnograpjuj  qfthe  Mela$tQma$,rk€x- 
ta»  Qtui  other  gqnfiraqf  this  order  qf  plants  X* 
This  work    will  comprise  upwards  of   a 

*  Equinoctial  plants,  2  vols*  folio,  with  more  than 
120  plates*  This  number  of  plales  has  been  greatly 
augmented  since  M«  cfe  Humboldt  wfote  this  intw 
daction.  The  natebetf  ctfrHainfcd  ih  the  Wo  volfrtnes 
will  exceed  150.  Sse  the  prospectus  of  M«  de  Hum- 
boldt9! works,  at  the  end  of  the  volume. 

+  We  shall,  cite  here  only  the  genera,  ceroxylon, 
marathram,  cassupa,  saccelfiutn,  6heif6steto6n,  rite- 
tiniphyllum,  ibach&obla*  lithnocharis,  bertholetia,  ex* 
ostema,  vauquelinia,  guardiola,  turpinia,  salpianthus, 
hermesia,  cladoatyles,  lilaea,  culoitiutti,  eapeJelia, 
bonplandia,  platycarpum,  andromadbia*  nttttodora, 
gaylussaica,  podopterus,  lencophyllum,  angekmia* 

t  Mela8tomas>  $  vols,  folio,  with  colored  plates. 
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hundred  and  fifty  species  of  melastomacea, 
which  we  collected- during  the  course  of' 
our  expeditions,  •  and  which  form  one  of 
the  most  beautiful  ornaments  of  tropical 
vegetation.  Mr.  Bonpland  has  added  the 
plants  of  the  same  family,  which,  among  so 
many  other  rich  stores  of  natural  history, 
Mr.  Richard  collected  in  his  interesting  ex- 
pedition to  the  Antilles  and  French  Gui- 
ana, and  of  which  he  has  communicated  to 
us  the  descriptions. 

"IV,  Essay  on  the  geography  of  plants, 
accompanied  with  a  physical  table  of  the 
equinoctial  regions,  founded  on  measures 
taken  from  the  tenth  degree  of  northern 
to  the  tenth  degree  of  southern  latitude  *. 
I  have  endeavoured  to  collect  under  a 
single  point  of  view  the  whole  of  the  phy- 
sical phenomena  of  that  part  of  the  New 
Continent,  comprised  in  the  torrid  zone, 
from  the  level  of  the  South  Sea  to  the 
highest  summit  of  the  Andes ;  namely,  the 

> 

*  This  work,  printed  for  the  first  time  in  1806,  will 
be  reprinted  with  additions,  and  form  part  of  the  fifth 
division  of  the  complete  collection,  under  the  title  of 
General  Physics.  I  have  explained  the  first  ideas  of 
the  geography  of  plants,  their  natural  associations,  and 
the  history  of  their  migrations,  in  my  Flora,  &c. 


vegetation,  the  animals,  the  geological  facts, 
the  cultivation  of  the  soil,  the  temperature 
of  the  air,  the  limit  of  the  perpetual  snows, 
the  chemical  constitution  of  the  atmos- 
phere, it's  electrical  intensity,  it's  barometri- 
cal pressure,  the  decrement  of  gravitation, 
the  intensity  of  the  azure  color  of  the  sky, 
the  diminution  of  the  light  during  it's  pas-, 
sage  through  the  successive  strata  of  tbe  air, 
the  horizontal  refractions,  and  the  heat  of 
boiling  water  at  different  heights.  .  Four- 
teen scales,  disposed  at  the  side  of  a  pro- 
file of  the  Andes,  indicate  the  modifications 
which  these  phenomena  undergo  from  the 
influence  of  the  elevation  of  the  soil  above: 
the  level  of  the  ocean.  Each  group  of 
plants  is  placed  at  the  height  that  nature 
has  assigned,  and  we  may  follow  the  pro- 
digious variety  of  their  forms,  from  the 
region  of  the  palms  and  the  fern-trees  to 
those  of  the  johannesia  (chuquiraga, 
Juss.)  the  gramineous  plants,  and  lichens. 
These  regions  form  the  natural  divisions  of 
the  vegetable  empire ;  and  in  the  same 
manner  as  the  perpetual  snows  are  found 
in  every  climate  at  a  determinate  height, 
the  febrifuge    species    of  the    quinquina 
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(cinchona)  hare  also  their  fixed  limits, 
which  I  have  marked  in  the  botanical  chart 
belonging  to  this  essay. 

V.  Collection  of  observation*  on  zoology 
and  comparative  anatomy  *.  I  have  com- 
prised in  this  work  the  history  of  the 
condor ;  experiments  on  the  electrical  ac- 
tion of  the  gymnotus  <f ;  a  treatise  on  the 
larynx  of  the  crocodiles,  the  quadrutnani, 
and  birds  of  the  tropics ;  the  description 
of  several  new  species  of  reptiles,  fishes, 
birds,  monkeys,  and  other  mammalia  but 
little  known*  A  distinguished  man  of  sci- 
ence, whose  constant  friendship  has  been 
highly  honorable  and  advantageous  to  me 
during  a  great  number  of  years,  Mr.  Cu- 
vier,  has  enriched  ♦  the  collection  with  a 
very  extensive  treatise  on  the  axokrtl  of 
the  lake  of  Mexico,  and  on  the  genera  of 

*  Zaolqg.  0b$.  two  vols,  in  4to.  The  first  of  these 
volumes  is  published  with  thirty  plates,  most  of  which 
are  colored.     The  second  volume  is  far  advanced. 

f  These  experiments  are  connected  with  those  I 
published  previous  to  my  departure  to  America,  in 
Uje  second  volume  of  my  essay  on  the  irritability  of 
the  nervous  and  muscular  fibre,  and  on  the  chemical 
action  which  keeps  up  the  life  of  animals  and  plants. 
1790.* 
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the  protei  in  general.  This  naturalist  has 
also  recognized  two  new  species  of  maste* 
dontes,  and  a  real  elephant,  among  the 
fossil  bones  of  quadrupeds  which  we  . 
brought  from  America  *•  The  description 
of  the  insects  collected  by  Mr.  Bonptond 
is  due  to  Mr.  Latreille,  whose  labours  have  - 
so  much  contributed  to  the  progress  of  en- 
tomology in  our  times.  The  second  vo- 
lume of  this  work  will  contain  the  figures 
of  the  Mexican,  Peruvian,  and  Aturian 
skulls,  which  we  have  deposited  in  the  Mu- 
seum of  Natural  History  at  Paris,  and  on 
which  Mr.  Blumenbach  has  already  pub- 
lished observations  in  the  Decas  quinta 
craniorum  divers  or  urn  gentium. 

VI.  Political  essay  on  the  kingdom  of 
New  Spain,  with  a  physical  and  geogra- 
phical: atlas,  founded  on  astronomical  ob- 
servations, and  trigonometrical  and  baro- 
metrical measurement  -f.  This  work,  found - 

*  Ann.  of  the  Museum  of  Nat.  Hist.  t.  viii,  p.  57, 
and  pp.  419,  413,  pi.  2,  figs.  1,  5. 

f  Poht.  Ess.  &c.  in  two  vols,  in  4to,  and  an  Atlas 
of  twenty  charts  in  folio.  My  general  map  of  the 
kingdom  of  New  Spain,  formed  on  astronomical  oftser- 
vations,  and  on  the  whole  of  the  materials  which  ex- 
isted in   Mexico  in  1804,    has   been   copied  by  Mr. 
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ed  on  a  great  number  of  official  memoirs, 
presents,  in  six  divisions,  considerations  on 
the  extent  and  natural  appearance  of 
Mexico,  on  the  population,  on  the  man- 
ners of  the  inhabitants,  their  ancient  civi- 
lization, and  the  political  division  of  their 
territory.  It  embraces  at  the  same  time 
the  agriculture,  the  mineral  riches,  the  ma- 
nufactures, the  commerce,  the  finances, 
and  the  military  defence  of  this  vast  coun- 

Arrowsmith,  who  has  appropriated  it  to  himself,  by 
publishing  it  on  a  larger  scale,  under  the  title  of 
New  Map  of  Mexico,  compiled  from  original  Docw 
ments,  by  Arrowsmith.  It  is  very  easy  to  recognize 
this /map  from  the  number  of  chalcographical  errors 
with  which  it  abounds,  from  the  explanation  of  the 
signs  which  he  has  forgotten  to  translate  from  the 
French  into  English,  and  from  the  word  ocean,' which 
is  engraved  amidst  the  mountains,  in  a  place  where 
the  original  states,  that  the  elevated  plain  of  Toluca 
is  1400  tones  above  the  level  of  the  ocean.  The  conduct 
of  Mr.  Arrowsmith  is  so  much  the  more  reprehen- 
sible,  as  neither  Messers.  Dalrymple,  Rennel,  D'  Ar- 
cy  de  la  Rochette,  nor  any  of  those  other  excel- 
lent geographers  England  boasts,  have  ever  given 
him  the  .example,  either  in  their  maps,  or  the  ana- 
lyses which  accompany  them.  The  reclamations  of  a 
traveller  must  appear  just,  when  mere  copies  of  his 
labors  are  published  under  the  names  of  other 
persons. 
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try.  In  treating  on  these  different  objects 
of  political  economy,  I  have  endeavoured 
to  consider  them  under  a  general  point  of 
view :  I  have  drawn  the  parallel  of  New 
Spain,  not  only  with  the  other  Spanish  co- 
lonies, and  the  confederation  of  the  United 
States  of  North  America,  but  also  with 
the  possessions  of  the  English  in  Asia;  I 

« 

have  compared  the  agriculture  of  the 
countries  situate  under  the  torrid  zone, 
with  that  of  the  temperate  climates ;  and 
I  have  examined  the  quantity  of  colonial 
produce  necessary  to  Europe  in  the  pre- 
sent state  of  it's  civilization.  In  tracing 
the  geognostic .  description  of  the  districts 
of  the  richest  mines  of  Mexico,  I  have 
given  a  statement  of  the  mineral  produce, 
the  population,  the  imports,  and  exports, 
of  the  whole  of  Spanish  America  ;  I  have, 
upon  the  whole,  examined  several  ques- 
tions, which,  for  want  of  precise  data,  had 
never  hitherto  been  treated  with  the  import- 
ance which  they  demand;  such  as  those 
on  the  influx  and  reflux  of  metals  *,  on  their 

#  The  recent  travels  of  Major  Zebulon  Montgo- 
mery Pike,  in  the  northern  provinces  of  Mexico, 
(Account  of  the   Expedition  to  the  sources  of  Ihe  Mis 


progressive  accumulation  m  Europe  and 
Asia,  and  on  the  quantity  bf  gold  and  sil- 
ver, whicli,  since  the  discovery  of  America 
down  to  our  otra  times,  th£  old  world  has 
received  from  the  new.    The  geographical 

sisippi,  and-  to  the  interior  Parts  of  New  Spain,  Phi- 
ladelphia >  1810)  contains  valuable  notions  on  the  ri- 
vers  La  Platte   and  Arkansas,  as.  well,  as   on  the 
chain  of  mountains  which  extends  to   the  North  of 
New  Mexico,  towards  th£  sources  df  these  twd  rivers : 
but  the  numerous  statistical  data,  Which  Mr.  Pike  has 
collected  in  &  country  of  the  language  of  which  he  w«(s 
igqorant,  are  for  the  greater  part  very  inaccurate.    Ac- 
cording to  this  author,  the  mint  of  Mexico  coins  every 
year  50  millions  of  piastres  in  silver,  and  14  millions 
in  gold :    while  it  is  proved  by  ihe  tables  annually 
printed  by  order  of  the  Court,  and  published  in  the 
Political  Essay j  that,  the  year  in  which  the  produce  of 
the    mines  was   the    most    abundant,    the   coinage 
amounted  only  to  25,806,074  piastres  in  silver,  and  to 
1 ,359,8 14  piastres  in  gold.    Mr.  Pike  displayed  admi- 
rable courage  hi  an  important  undertaking  for  the 
investigation-  of  western  Louisiana ;  but,  unprovided 
with  instruments,  and  strictly  watched   on  the  road 
from  Santa  Fe  to  Natchitoches,  he  could  do  nothing 
towards  foe  progress  of  the  geography  of  the  provin- 
cias  interna*.    The  maps  of  Mexico,  which  are  annexed 
to   the    narrative   of  his  journey,  are  reduced  from 
my  great  map  of  New  Spain,  of  which  I  left  a  copyf 
in   1804,  at  the  secretary  of  states's  office  at  Wash- 
ington. 
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introduction  at  the  beginning  of  this  work 
contains  the  analysis  of  the  materials, 
which  have  been  used  in  the  construction 
of  the  Mexican  Atlas. 

VII.  Views  of  the  Cordilleras,  and  monu- 
ments of  the  indigenous  nations  of  the  new 
continent  *.  This  work  is  meant  to  display 
a  few  of  the  great  scenes  of  nature  in  the 
lofty  chain  of  the  Andes,  and  at  the  same 
time  throw  some  light  on  the  ancient  civi- 
lization of  the  Americans,  from  the  study 
of  their  monuments  of  architecture,  their 
hieroglyphics,  their  religious  rites,  and  their 
astrological  reveries.  I  have  given  in  this 
work  a  description  of  the  teocalli,  or  Mex- 
ican pyramids,  compared  with  that  of  the 
temple  of  Belus ;  the  arabesques  which 
cover  the  ruins  of  Mitla,  idols  in  basalt, 
ornamented  with  the  calantica  of  the 
heads  of  Isis  ;  and  a  considerable  number 
of  symbolical  paintings,  representing  the 
serpent  woman,  who  is  the  Mexican  Eve : 

*  Monum.  Amer.  one  vol.  in  folio,  with  60  plates, 
part  of  which  are  colored,  accompanied  by  explana- 
tory treatises.  This  work  may  be  considered  as  the 
picturesque  Atlas  to  the  historical  narrative  of  the 
voyage. 
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the  dduge  of  Coxcox,  and  tbe  first  migra- 
tions of  the  native*  of  the   Aaterk  race. 
I  hare  endeavoured  to  prove  the  striking 
analogies  which  exist  between  the  calendar 
of  the  Toltecks,  and  the  catasterisms  of 
their  zodiac,  and  the  division  of  time  of 
the  people  of  Tartan'  and  Thibet ;  as  well 
as  the  Mexican  traditions  on  the  four  re- 
generations of  the  globe,  the  pralayas  of 
the  Hindoos,  and  the  four  ages  of  Hesiod. 
I  have  also  included  in  this  work,  in  addi- 
tion   to    the    hieroglyphical    paintings    I 
brought  back  to  Europe,  fragments  of  all 
the  Azteck  manuscripts,  which  are  found 
at  Rome,   Veletri,  Vienna,  and  Dresden, 
and  of  which  the  last  reminds  us,  by  it's 
lineary  symbols,  of  the  kouas  of  the  Chi- 
nese. Together  with  the  rude  monuments  of 
the  natives  of  America,  the  same  volume 
contains  picturesque  views  of  the  moun- 
tainous countries,  which  these  people  have 
inhabited ;  such  as  those  of  the  cataract 
of  Tequendama,  of  Chimborazo,   of  the 
volcano    of   Jorullo,    and    of    Cayambe, 
the  pyramidal  summit  of  which,   covered 
with  perennial  ice,  is  situate  directly  un- 
der the  equinoctial   line.     In   every  zone 
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the  configuration  of  the  ground,  the  phy- 
siognomy of  the  plants,  and  the  aspect  of 
a  smiling  or  savage  nature,  have  great  in- 
fluence on  the  progress  of  the  arts,  and  on 
the  style  which  distinguishes  their  produc- 
tions ;  and  this  influence  is  so  much  the 
more  perceptible,  as  man  is  farther  removed 
from  civilization. 

I  could  have  added  to  this  work  re- 
searches  on   the  character  of  languages, 
which  are  the  most  durable  monuments  of 
nations.     I  have  collected   a  number  of 
materials  on  those  of  America,  of  which 
Messrs.  Frederic  Schlegel  and  Vater  have 
made  user  the  first  in  his  Com  si  delations 
on  the  Hindoos,  the  second  in  his  conti- 
nuation of  the  Mithridates  of  Addung,  in 
the  Ethnographical  Magazine,  and  in  his 
Inquiries  into  the  Population  ot  the  New 
Continent.     These   materials  are  now  in 
the  hands  of  my  brother,  M.  William  de 
Humboldt,  who,'    during    his  journey   in 
Spain,  and  a  long  abode  at  Rome,  formed 
the  richest  collection  of  American  vocabu 
laries,  that  has  ever  existed.     His  know- 
ledge of  the  ancient  and  modern  languages 
being  very  extensive,  he  has   made  some 
vol.  i.  d 


this  object,  so 
important  for  the  phflosophkal  study  «f 
the  history  of  man.  I  flatter  myself,  that 
a  part  of  hu  labors  will  find  a  place  in  this 


Of  those  difterent  works  which  I  haw; 
here  enumerated,  the  second  and  third 
were  composed  by  Mr.  BoapJaod,  from  the 
observations  which  he  made  on  the  spot, 
in  a  botanical  journal.  Tha?  journal  eonr 
tains  more  nan  four  thooaand  methodical 
descriptions  of  equinoctial  plants,  a  ninjfc 
part  onlj  of  which  have  been  made  hp 
me,  and  will  appear  in  a  separate  puift- 
cation,  under  the  title  of  Nova  Genam 
et  Species  Planiarw*.  In  this  work  wjfl 
be  found  not  only  the  new  specie*  wbtfj) 
we  collected,  and  the  nunaber  of  whkfc 
after  a  long  examination  by  one  of  jtbt 
first  botanists  of  the  age,  Prof.  Willden0j& 
amounts  to  fourteen  or  fifteen.  hundte&Ti 
bat  also  the  interesting  observations  made 

#  A  cotmUkiMe  part  of  these  species  is  alxe^ 
hwrt#4  in  the  second  division  of  the  fourth  part  of 

■ 

ttm  ftpede*  Plantarum  of  Linnaeus,  fourth  edition. 
Of  tfce  erifigimns,  which  we  brought  over  from  Am* 
rien,  eleven  sew  species  have  been  engraved  in  tkt 
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by  Mr.  Bon  plan  d,  on  the  plants  which 
have  hitherto  been  imperfectly  described. 
The  plates  of  this  work. will  be  engraved 
and  executed  according  to  the  method  fol- 
lowed bj  Mr.  Labillardiere,  in  the  Sped* 
men  Plantwrum  Nova  ninUmaMe,  which  is  a 
model  of  sagacity  in  research,  and  order  in 
compilation*, 

The  astronomical,  geodesical,  and  baro- 
metric observations,  have  been  calculated 
in  a  uniform  manner,  by  employing  corre- 
spondent observations*  and  according  to 
tables  of  the  utmost  precision,  by  Mr.  Olt- 
manas*  pfftfesgof  of  astronomy ,  and  mem* 
ber  of  the  ftcadetny  of  Berlin ;  who  under- 
took the  publication  of  my  astronomical 
journal,    which  he  hafc  enriched  with  the 
results  of  his  inquiries  concerning  the  geo- 
graphy of  America,   the  observations   of 
Spanish,   French,  and   English  travellers, 
and  the  choice  of  the  methods  used  by  as- 
tronomers.    I  had  calculated,  during  the 
course  of  my  journey,  two-thirds  of  my  own 
observations,  'a  part  of  the  results  of  which 

beautiful  monograph^  of   dm  genus,  published   by 
Mr.  de  la  Roche. 
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had  been  published  previous  to  my  return, 
in  the  Cotmaissance  des  Temps,  and  in  the 
Ephemerides  of  Baron  Zach.  The  trifling 
differences,  which  exist  between  the  results 
obtained  by  Prof.  Oltmanns  and  myself 
arise  from  his  having  made  a  more  rigorous 
calculation  from  the  whole  of  my  observa- 
tions, and  his  having  employed  the  lunar 
tables  of  Burg,  and  of  correspondent  ob- 
servations at  Greenwich;  while  I  used  only 
the  Connaissance  des  Temps,  ■  calculated 
from  the  tables  of  Mas  son. 

The  observations  I  had  made  on  the  dip 
of  the  needle,  the  intensity  of  the  magnetic 
forces,  and  the  small  horary  variations  of 
the  variation,  will  appear  in  a  separate 
treatise,  which  will  be  added  to  my  Ess^y 
on  Geological  Pasigraphy.  This  last  work, 
which  I  began  to .  compose  in  Mexico,  in 
1803,  will  be  accompanied  by  profiles,  in- 
dicating the  stratification  and  relative  age 
of  the  rocks,  the  types  of  which  were  ob- 
served by  Mr.  Leopold  Von  Buch  and 
myself  in  the  two  continents,  between  the 
twelfth  of  southern  and  the  seventy-first  bf 
northern  latitude.  Aided  by  the  labors  of 
this   great    geologist,    who  has   examined 
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Europe  from  the  North  Cape  in  Lapland, 
and  with  whom  I  had  the  happiness  of 
beginning  my  earliest  studies  at  the  school 
of  Freiberg,  I  have  been  enabled  to  extend 
the  plan  of  a  work  intended  to  throw  some 
light  on  the  construction  of  the  Globe, 
and  on  the  relative  antiquity  of  it's  forma- 
tion. 

After  having   distributed  into  separate 
works  all  that  belongs  to  astronomy,  bo- 
tany, zoology,  the  political  description  of 
New  Spain,  and  the  history  of  the  ancient 
civilization  of  certain  nations  of  the  New 
Continent,  there  still  remained  a  great  num- 
ber of  general  results  and  local  descriptions, 
which  I  might  have  collected  into  separate 
treatises.     I  had  prepared  several  during 
my  journey ;  on  the  races  of  men  in  South 
America ;  on  the  missions  of  the  Oroonoko ; 
on  the  obstacles  to  the  progress  of  society 
in  the  torrid  zone,  from  the  climate,  and 
the  strength  of  vegetation :   the  character 
of  the  landscape  in  the  Cordilleras  of  the 
Andes,  compared  with  that  of  the  Alps  in 
Switzerland ;    the  analogies    between   the 
rocks  of  the  two  hemispheres  ;  on  the  phy- 
sical constitution  of  the  air  in  the  equinoctial 
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regions ;  &c.  I  bad  left  Europe  with  t 
firm  intention  of  not  writing  what  is  tie 
ally  called  the  historical  narrative  of  a  joi 
ney,  but  to  publish  the  fruit  of  my  inquiri 
in  works  merely  descriptive;  apd  I  h 
arranged  the  facta,  not  in  the  order  in  whi 
they  successively  presented  themselves,  b 
according  to  the  relation  they  bore  to  e» 
other.  Amidst  the  overwhelming  majes 
of  Nature,  and  the  stupendous  objects  a 
present  sat  every  step,  the  traveller  is  lit 
disposed  to  record ,  iu  his  journal  what  1 
lates  only  to  himself,  and  the  ordina 
details  of  life. 

I  had  composed  a  very  brief  itinera 
during  the  course  of  my  navigation  on  t 
rivers  of  South  America,  aad  in  my  Ioj 
journies  by  land,  in  which  I  regularly  d< 
cribed,  and  almost  always  on  the  spot,  t 
excursions  which  I  made  toward  the  syi 
mit  of  a  volcano,  or  any  other  raounte 
remarkable  for  it's  height ;  but  the  pomp 
sition  of  my  journal  was  interrupted  whe 
ever  I  resided  in  a  town*  or  when  oth 
occupations  prevented  me  from  continue 
a  work,  which  I  considered  as  having  on 
a  secondary  interest.    Whea  I  employe 


myself  in  the  composition,  I  had  no  other 
motive  than  the  preservation  of  some  of 
those  fugitive  ideas,  which  present  them* 
selves  to  a  naturalist,  the  whole  of  whose 
life  is  passed  in  the  open  air ;  to  make  a 
temporary  collection  of  such  &cts,  as  I 
had  not  then  leisure  to  class ;  and  trace 
die  first  impressions,  whether  agreeable  or 
painful,  which  I  received  from  nature,  or 
from  man.  Far  from  thinking  at  the  time, 
that  these  pages,  precipitately  composed, 
would  form  die  basis  of  an  extensive  work 
to  be  offered  to  the  public,  it  appeared  to 
me,  that  my  journey,  though  it  might  fur- 
nish certain  data  useful  to  science,  would 
present  very  few  of  those  incidents,  the 
recitals  of  which  give  the  principal  charm 
to  an  itinerary. 

The  difficulties  which  I  have  experienced 
since  my  return  in  the  composition  of  a 
considerable  number  of  treatises,  in  order 
to  make  known  certain  classes  of  pheno- 
mena, insensibly  overcame  my  repugnance 
to  write  the  narrative  of  my  journey.  In 
undertaking  this  task,  I  have  been  guided 
by  die  advice  of  a  number  of  respectable 
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persons,  who  honour  me  with  peculiar 
kindness.  1  even  perceived,  that  so  dis- 
tinguished a  preference  is  given  to  this  sort 
of  composition,  that  scientific  men,  after 
having  presented  in  an  isolated  manner 
the  account  of  their  researches  on  the  pro- 
ductions, the  manners, .  and  the  political 
state  of  the  countries  through  which  they 
have  passed,  imagine  that  they  have  not 
fulfilled  their  engagements  with  the  public, 
till  they  have  written  their  itinerary. 

An  historical  narrative  embraces  two 
very  distinct  objects ;  the  greater  or  less 
important  events  that  have  a  connection 
with  the  purpose  of  the  traveller,  and  the 
observations  which  he  has  made  during  his 
journey.  The,  unity  of  composition  also, 
which  distinguishes  good  works  from  those 
on  an  ill  constructed  plan,  can  be  strictly 
observed  only  when  the  traveller  describes 
what  has  passed  under  his  own  eye ;  and 
when  his  principal  attention  has  been  fixed 
less  on  scientific  observations,  than  on  the 
manners  of  a  people,  and  j  the  great  phe- 
nomena of  nature.  Now,  the  most  faith- 
ful picture  of  manners  is  that,  which  best 
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displays  the  relations  of  men  toward  each 
other.  The  character  of  savage  or  civi- 
lized nature  is  portrayed  either  in  the  ob- 
stacles which  a  traveller  meets  with,  or  in 
the  sensations  which  he  feels.  It  is  the 
man  himself  that  we  continually  desire  to 
see  in  contact  with  the  objects  that  sur- 
round him  ;  and  his  narration  interests  us 
the  more,  when  a  local  tint  is  spread  over 
the  description  of  the  country  and  it's 
inhabitants.  Such  is  the  source  of  the 
interest  excited  by  the  history  of  those 
first  navigators,  who,  led  on  by  intrepidity 
more  than  by  •  science,  struggled  against 
the  elements,  while  they  sought  a  new 
world  in  unknown  seas.  Such  is  the  irre- 
sistible charm  which  attaches  us  to  the  fate 
of  that  enterprising  traveller  *,  who,  full 
of  enthusiasm  and  energy,  penetrated 
alone  into  the  centre  of  Africa,  in  order 
to  discover  amidst  barbarous  nations  the 
traces  of  ancient  civilization. 

In  proportion  as  voyages  have  been 
made  by  persons  more  enlightened,  and 
whose  views  have  been  directed  towards 
^searches  into  descriptive  natural  history, 

Mungo  Park. 
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geography  or  political  economy,  itineraries 
have  partly  lost  that  unity  of  composition, 
and  that  simplicity,  which  characterised 
those  former  ages.  It  is  now  become  scarce- 
ly possible  to  connect  so  many  different 
materials  with  the  narration  of  events  ; 
and  that  part  which  we  may  call  drama- 
tic gives  way  to  dissertations  merely  des- 
criptive. The  great  number  of  readers, 
who  prefer  an  agreeable  amusement  to  so- 
lid instruction,  have  not  gained  by  the 
exchange ;  and  I  am  afraid,  that  the  temp- 
tation will  not  be  great  to  follow  those  tra- 
vellers in  their  expeditions,  who  drag  along 
with  them  a  considerable  apparatus  of 
instruments  and  collections. 

In  order  to  give  greater  variety  to  my 
work,  I  have  often  interrupted  the  bistort* 
cai  narrative  by  simple  descriptions.  I 
firrt  describe  the  phenomena  in  the  order 
in  which  they  appeared ;  and  I  afterward 
consider  them  in  the  whole  of  their  indi- 
vidual relations*  This  mode  has  been  suc- 
cessfully followed  in  the  journey  of  Mr.  de 
Saassure,  whose  most  valuable  work  has 
contributed  more  9han  any  •other  to  thrf 
advancement  of  the  sciences,  and  often, 
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amidst  dry  discussions  on  meteorology, 
contains  many  charming  descriptions ;  such 
as  those  of  the  modes  of  life  of  the  inha- 
bitants of  the  mountains,  the  dangers  of 
hunting  the  chamois,  and  the  sensations 
felt  on  the  summit  of  the  higher  Alps. 

These  are  details  of  Ordinary  life,  which 
it  might  be  useful  to  note  in  an  itinerary, 
because  they  serve  to  regulate  the  conduct 
of  those,  who  afterwards  journey  through 
the  same  countries.  I  have  preserved  a 
few,  but  have  suppressed  die  greater  part 
of  those  personal  incidents,  which  offer  no 
interesting  situations,  and  which  can  be 
rendered  amusing  only  by  the  perfection 
of  style. 

With  respect  to  the  country  which  has 
been  the  object  of  my  investigations,  I  do 
not  dissemble  the  great  advantages,  which 
those  who  travel  to  Greece,  Egypt,  the 
banks  of  the  Euphrates,  and  the  islands 
of  the  Pacific  Ocean,  enjoy  over  those  who 
traverse  America.  In  the  ancient  world, 
nations,  and  the  distinctions  of  their  civilis- 
ation, formed  the  principal  figures  on  the 
canvass ;  in  the  new,  man  and  Us  produo 
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tions  almost  disappear  amid  the  stupendous 
display  of  wild  and  gigantic  nature.  The 
human  race  here  presents  but  a  few  rem- 
nants of  indigenous  hordes,  slightly  ad- 
vanced in  civilization ;  or  that  uniformity 
*  of  manners  and  institutions,  which  has  been 
transplanted  by  European  colonists  to 
foreign  shores.  What  relates  therefore  to 
the  history  of  our '  species,  to  the  various  . 
forms  of  government,  to  the  monuments 
of  the  arts,  to  those  places  which  are  full 
of  great  remembrances,  affect  us  far  more 
than  the  descriptions  of  those  vast  solitudes, 
which  seem  destined  only  for  the  display 
of  vegetable  life*/  and  to  form  the  domain 
of  wild  animals.  The  savages  of  America, 
who  have  been  the  object  of  so  many  syste- 
matic reveries,  and  on  whom  Mr.  Volney 
has  >  lately  published  some  highly  just  and 
sagacious  observations,  inspire  less  interest, 
since  celebrated  navigators  have  made 
known  to  us  the  inhabitants  of  the  islands 
of  the  South  Sea, .  in  whose  character  we 
find  so  striking  a  mixture  of  perversity  and 
meekness.  The  state  of  half-civilization, 
in  which  those  islanders  are  found,  gives  a 
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peculiar  charm  to  the  description  of  their 
manners.  Here  a  king,  followed  by  a 
numerous  suite,  comes  and  presents  the 
fruits  of  his  orchard  ;  there,  the  funereal 
festival  imbrowns  the  shade  of  the  lofty 
forest.  Such  pictures,  no  doubt,  have 
more  attraction  than  those,  which  >  portray 
the  solemn  gravity  of  the  inhabitant  of  the 

■ 

banks  of  the  Missouri  or  the  Maranon. 

If  America- occupies  no  important  place 
in  the  history  of  mankind,  and :  of  the 
ancient  revolutions  which  have  agitated  the 
human  race,  it  offers  an  ample  field  to.  the 
labours  of  the  naturalist  On  no  other 
part  of  the  Globe  is  he  called  upon  more 
powerfully  by  nature,  to  raise  himself  to 
general  ideas  on  the  cause  of  the v  pheno- 
mena, and  their  natural  connection.  I 
shall  not  speak  of  that  luxuriance  of  vege- 
tation, that  eternal  spring  of  organic  life, 
those  climates  varying  by  stages  as  we 
climb  the  flanks  of  the  Cordilleras,  and 
those  majestic  rivers  which  a  celebrated 
writer  *  has  described  with  so*  much  grace- 

*  Mr.  Chateaubriand. 
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fill  precision.  The  means  which  the  new 
world  affords  for  the  study  of  geology  and 
natural  philosophy  in  general  are  long  since 
acknowledged.  Happy  the  traveller  who 
is  conscious*  thai  he  hte  availed  himself  of 
the  advantages  of  his  position*  and  that  he 
has  added  some  new  facts  to  the;  mass  of 
those  which  were  already  acquired ! 

It  is  almost  useless  to  recapitulate  what  I 
have  already  observed  in  the  preface  to 
the  equinoctial  plants*  that*  connected  by 
thft  moot,  intimate  ties  o£  friendship  with 
Mr.  Bonpland*  during  the  course  of  our 
travels  and  the  years  that  have  followed, 
we  publish  in  Common  the  whole  of  the 
works,  which  are  the  fruit  of  our  labours:. 
I  hvre  endeavoured  to  explain  the  facts, 
such  as  we  observed  them  together  $  but 
this  narrative  having  been  composed  by 
myself*  from  notes  written  by  tne  ots  the 
spot*  whatever  errors  may  be  fband  in 
n*y  rpckal  must  be  attributed  to  myself 
alone*    ; 

The  observations  we  made  during  the 
course  of  our  journey  have  been  distributed 
into  six  sections  :   the  first  comprehends 
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the  historical  narrative :  the  second  zoology 
and  comparative  anatomy  ;  the  third,  the 
political  essay  on  the  kingdom  of  New 
Spain;  the  fourth,  astronomy;  the  fifth, 
physics  and  geology;  and  the  sixth,  the 
description  of  the  new  plants  collected  in 
both  Americas.  The  editoi*  have  dis- 
played a  liberal  seal  to  render  these  works 
worthy  of  the  public  attention.  I  cannot 
pass  over  ia  silence  the  frontispiece  to  this 
itinerary.  Mr.  Gerard*  with  whom  I  have 
had  the  pleasure  of  being  acquainted  these 
ifteen  years,  has  devoted  to  me  some 
moments  ofHite  time,  and  I  feel  the  value 
of  this  public  testimony  of  his  esteem  and 
friendship. 

I  have  carfefidJy  mentioned  in  this  work 
the  persons,  who  have  had  the  kindness  to 
communicate  to  me  their  observations ; 
aad  in  this  introduction  I  ought)  to  express 
my  gratitude  to  Messrs.  Gay-Lnssac,  and 
Arago,  my  fellow  members  of  the  Institute, 
who  have  annexed  their  names  to  important 
labours,  and  who  are  endowed  with  that 
elevation  of  character,  which  is  so  congenial 
to  an  ardent  love  of  the  sciences.     Living 
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with  them  on  terms  of  the  most  intimate 
friendship,  I  have  had   the  means  of  con- 
sulting them  daily  on  objects  of  chemistry, 
natural  history,  and  several  branches  of  the 
mathematics.     I   have  already  mentioned 
in  the  collection  •  of  my  astronomical  ob- 
servations what  I  owe  to  the  friendship  of 
Mr.  Arago,  who,   after  having  terminated 
the  measure  of  the  meridian  of  Spain,  has 
been  exposed  to   so  many  dangers ;  and 
who  unites  the  talents  of  an  astronomer 
with  those  of  a  geometrician  and  a  natu- 
ralist-     At  the  i  period    of  my  return   I 
discussed  particularly  with  Mrl&ay-Lussac 
the  different  phenomena  of  meteorology 
and  physical  geology,  which  I  had  amassed 
in <  my  journey*    For  eight  years  past  we 
have  usually  dwelt  under  the  same  roof  in 
Fiance,  Germany,  and   Italy ;    we  have 
witnessed  together  one  of  the  great  erup- 
tions of  Vesuvius. ;  and   have  joined  our 
labours  on  the  chemical  analysis  of  the 
atmosphere,  and  the  variations  of  terrestrial 
magnetism.     I  have  been  enabled  to  avail 
myself  of  the  profound  and  ingenious  views 
of  this  chemist,  in  correcting  my  ideas  re- 


specting  several  objects,  of  which  f  treat 
in  the  narrative  of  q^y  journey. 

Since  1  left  America,  oqe  of  those  gre^t 
revolutions,  which  at  certain  periods  agitate 
the  human  race,  has  bur^  forth  in  the 
Spanish  colonies,  and  seeiqs  to  prepare 
new  destinies  for  a  population  of  fourteen 
millions  of  inhabitants;  spreading  itself 
from  the  sout^erp  to  the  northern  hemi- 
sphere, from  fbe  phores  of  Ijio  L^  Plata 
and  Chili  to  the  remotest  part  of  Mexico. 
Deep  resentments,  excited  by  colonial  legis- 
lation, and  fostered  by  mistrustful  policy, 
have  6ti}inecj  with  blood  those  coqptries, 
which  had  enjoyed  cfftring  the  last  three 
ages  what  I  will  not  call  happiness,  but 
uninterrupted  pe^ce.  Already  at  Quito 
the  most  virtuous  aijd  enlightened  citizens 
have  perished  victims  of  devotion  to  the}r 
country,  ^hile  \  am  giving  the  descrip- 
tion  of  regions,  the  remembrance  of  wilich 
is  so  dear  to  me,  I  meet  at  evgj-y  step  with 
places*  which  recall  to  my  n^ind  f  he  loss  of 
a  friend 

When  we  reject  on  the  great  political 
agitations  of  the  new  world,  we  observe, 
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en  a  government  undertakes  one  of  those 
Hime  expeditions,  which  contributes  to  the 
vriedge  of  the  globe,  and  the  progress  of  na- 
il philosophy,  there  is  no  obstacle  to  the  ac- 
pfisbment  of  it's  purpose.  The  time  of 
irture,  and  the  direction  of  the  voyage  may  be 
1,  whenever  the  vessel  is  equipped,  and  astro- 
Mrs  and  naturalists  are  appointed  to  traverse 
nown  seas.  The  islands  and  coasts,  the  pro- 
dons  of  which  these  travellers  are  prepared 
(amine,  are  subject  to  the  influence  of  no  Eu- 
an policy.  If  it  happen  that  the  freedom  of 
ol.  i.  B 


the  seas  be  interrupted  by  lengthened  hostilities, 
passports  are  mutually  granted  by  the  belliger- 
ent powers,  and  partial  enmities  disappear  be- 
fore the  advancement  of  general  knowledge, 
which  is  the  general  cause  of  all  nations.  Far 
different  ip  the  situation  of  a  private  individual, 
who  undertakes  a  journey  at  his  own  expense 
into  the  interior  of  a  continent,  over  which  Eu- 
rope has  extended  it's  system  of  colonization. 
The  traveller  in  vain  meditates  the  plan,  which 
he  judges  the  most  convenient  either  for  the  ob- 
ject of  his  investigations,  or  the  political  state  of 
the  country  he  intends  to  examine ;  he  collects  in 
vain  all  his  resources,  which  in  distant  regions 
may  secure  him  for  a  long  time  an  independant 
existence;  his  designs  are  often  thwarted  by  un- 
foreseen obstacles,  at  the  moment  that  he  thinks 
of  putting  them  into  execution .  Few  individuals 
have  had  greater  difficulties  to  struggle  with  than 
myself,  before  my  departure  for  Spanish  Ameri- 
ca; I  should  spare  the  recital,  and  begin  this 
narrative  by  the  expedition  to  the  summit,  of  the 
Peak  of  Tenariffe,  bad  not  the  failure  of  my  first, 
projects  bad  a  decided  influence  on  the  direction. 
I  have  given  my  travels  since  my  returja  from  the. 
Orinoco.  <  IshalVhowever,  pass  rapidly  over  those 
events  which  have.no  interest  for  science,  bul 
which  I.  wish  to  present  in  their  true  light*  The 
curiosity  of  the  public  being  o&ener  fixed  on  the 
persons  of  travellers,  than  on  their  works,  wh$L 
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relates  to  the  first  plans  I  had  traced  out,  has 
been  strangely  disfigured*. 

From  my  earliest  youth  I  had  felt  an  ardent  de- 
sire to  travel  into  distant  regions,  which  Euro- 
peans had  seldom  visited .    This  desire  is  the  cha- 
racteristic of  a  period  of  our  existence,  when  life 
appears  an  unlimited  horizon,  and  when  we  find 
an  irresistible  attraction  in  the  impetuous  agita- 
tions of  the  mind,  and  the  image  of  positive  dan- 
ger.     Educated  in  a  country  which  has  no  direct 
communication  with  the  colonies  of  either  India, 
living  amidst  mountains,  remote  from  the  coasts, 
and  celebrated  for  their  numerous  mines,  I  felt 
an  increasing  passion  for  the  sea,  and  distant 
expeditions.    The  objects  with  which  we  are  ac- 
quainted only  by  the  animated  narratives  of  tra- 
vellers, have  a  particular  charm ;  imagination, 
wanders  with  delight  over  what  is  vague  and 
undefined;    and  the  pleasures  of  which  we  are 
deprived,  seem  possessed  of  a  fascinating  power 

*  I  here  beg  leave  to  observe,  that  I  never  had  the  slight- 
est knowledge  of  a  work  io  six  volumes,  published  by  Voll- 
*ner,  at  Hamburgh,   under  the  strange   title  of  "  Voyage 
round  the  World,  and  in  South  America,  by  A.  de  Hum- 
boldt."   This  narrative,  which  appeared  in  my  name,  was 
oompiled,  it  seems,  from  accounts  given  in  the  public  papers, 
And  from  memoirs  which  I  read  to  the  first  class  of  the  Insti- 
tute.    The  compiler,  with  a  view  of  engaging  the  attention 
of  the  public,  thought  he  might  give  to  an  expedition  made 
to  some  parts  of  the  New  Continent,  the  more  attractive  title 
of  Voyage  round  the  World. 
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compared  to  which  all  we  daily  feel  in  the  nar- 
row circle  of  sedentary  life  appears  insipid.  The 
taste  for  herborisation,  the  study  of  geology,  ra- 
pid excursions  to  Holland,  England,  and  France, 
with  the  celebrated  Mr.  George  Forster,  who  had 
the  happiness  to  accompany  Captain  Cook  in 
his  second  expedition  round  the  globe,  contri- 
buted to  give  a  determined  direction  to  the  plan 
of  travels  which  I  had  formed  at  eighteen  years 
of  age.  No  longer  deluded  by  the  agitation  of  a 
'  wandering  life,  I  was  anxious  to  contemplate 
nature  in  all  it's  variety  of  wild,  and  stupendous 
scenery;  and  the  hope  of  collecting  some  facts 
useful  to  the  advancement  of  science,  incessant- 
ly impelled  my  wishes  towards  the  luxuriant 
regions  spread  under  the  torrid  zone.  As  my 
personal  situation  then  prevented  me  from  exe- 
cuting the  projects  by  which  I  was  so  powerfully 
influenced,  I  had  leisure  to  prepare  myself  dur- 
ing six  years,  for  the  observations  I  purposed  to 
make  on  the  New  Continent,  to  visit  different 
parte  of  Europe,  and  explore  the  lofty  chain  of 
the  Alps,  the  structure  of  which  I  might  after- 
wards compare  with  that  of  the  Andes,  of  Qui- 
to, and  of  Peru.  As  I  employed  successively 
intruments  of  different  constructions,  I  fixed 
my  choice  on  those  which  appeared  to  me  the 
most  exact,  and  the  least  subject  to  break  in  the 
carriage.  I  had  an  opportunity  of  repeating  mea- 
surements which  had  been  taken  according  to* 


the  most  rigorous  methods  ;  and  I  learnt  front 
experience,  the  extent  of  the  errors  to  which  I 
might  be  exposed. 

I  had  traversed  a  part  of  Italy  in  1795 ;  but 
had  not  been  able  to  visit  the  volcanic  regions  of 
Naples  and  Sicily ;  and  I  regretted  leaving  Eu- 
rope without  having  seen  Vesuvius,  Strombolr, 
and  iEtna.    I  felt,  that  in  order  to  form  a  pro- 
per judgment  of  a  great  number  of  geological 
phenomena,  especially  of  the  .nature  of  the  rocks 
of    trap   formation,     it  became    necessary  to 
have  examined  strictly  the  phenomena  offered  by 
burning  volcanoes.     I  determined  therefore  to 
return  to  Italy  in  the  month  of  November,  1797\ 
I  made  a  long  stay  at  Vienna,  where  the  fine 
tsollections  of  exotic  plants,  and  the  friendship 
of  Messrs.  de  Jacquin,  and  of  Mr.  Joseph  Van 
iter  Schott  were  highly  useful  to  my  preparatory 
studies.     I  travelled  with  Mr.  Leopold  de  Buch, 
who  has  since  published  an  excellent  work  on 
Lapland,  through  several  cantons  of  Salzburgh 
and  Styria,  countries  alike  interesting  to  the 
landscape-painter  and  the  geologist ;  but  at  the 
moment  I  was  passing  the  Tyrolian  Alps,  the 
war  which  raged  in  Italy  obliged  me  to  abandon 
the  project  of  going  to  Naples. 

A  short  time  before,  a  person  who  was  passi- 
onately fond  of  the  fine  ails,  and  who  had  visited 
the  coasts  of  Greece  and  Illyria  to  inspect  their 
monuments,  made  me  a  proposal  to  accompany 


him  in  an  expedition  to  upper  Egypt.  This  ex 
pedition  was  to  last  only  eight  months :  provid 
ed  with  astronomical  instruments  and  abl 
draughtsmen,  we  were  to  ascend  the  Nile  as  fa 
as  Assouan,  after  minutely  examining  the  posi 
lions  of  the  Said,  between  Tentyris  and  the  ca 
taracts*  Though  my  views  bad  not  hitherto 
been  fixed  on  $ny  region  beyond,  the  tropics,  . 
could  not  resist  the  temptation  of  visiting  coun 
tries  so  celebrated  in  the  annals  of  human  civiti 
zation.  I  therefore  accepted  this  proposition 
but  with  the  express  condition,  that  on  our  i$ 
turn  to  Alexandria,  1  should  be  at  liberty  U 
continue  my  journey  through  Syria  and  Palestine 
I  directed  henceforth  my  studies  in  conformity 
to  this  new  project,  which  I  afterward  found  use 
fill,  when  I  examined  the  relations  between  tt* 
barbarous  monuments  of  Mexico,  and  those  be 
longing  to  the  nations  of  the  old  world.  I  though 
myself  on  the  point  of  embarking  for  Egypt,  whei 
political  events  forced  me  to  abandon  a  plan 
which  promised  me  so  much  satisfaction.  Thu 
situation  of  the  East  was  such,  that  no  individua 
could  hope  to  pursue  operations,  which  even  ii 
the  most  peaceful  times  often  expose  the  travel 
ler  to  the  suspicion  of  it's  governments. 

An  expedition  of  discoveries  in  the  Southeri 
Ocean,  under  the  direction  of  Captain  Baudin 
was  then  preparing  in  France.  The  first  plan  wa* 
great,  bold,  and  worthy  of  being  executed  by  s 


more  enlightened  commanded    The  (totpdse  of 
this  expedition  was  to  vikit  the  Spanish  posses- 
sions of  South  America,  from  the  mouth  of  the 
river  Plata,  to  the  kingdom  bf  Quito  and  the  isth- 
mus of  Panama.     After  traversing  the  Archipe- 
lago of  the  great  Ocean,  and  exploring  the  coasts 
of  New  Holland*  from  Dienten's  Land  to  theft  ef 
Nuyts,  both  vessels  were  to  stop  at  Madagascar, 
and  return  by  the  Gape  of  Good  Hope.     I  was 
at  Paris  when  the  preparations  for  this  voyage 
were  begun.      I  had  but  little  confidence  in  the 
personal  character  of  Captain  Bandm,  wha  had 
given  cause  of  discontent  to  the  Court  of  Vien- 
na, when  he  was  commissioned  to  conduct  to 
Brazil  one  of  my  friends,  the  young  botanist,  Mr: 
Van  der  Schott;   but  as  I  could  n6t  hope,  with 
my  own  resources*  to  make  a  voyage  of  such 
extent,  and  view  so  fine  a  portion  of  the  globe*! 
determined  to  take  the  chances  of  this  expedi 
lion.    I  obtained  permissible  to  eihbark  with  the 
instruments  I  had  collected,  in  one  of  the  vessels 
destined  for  the.  South  Sea,  and  I  reserved*  to 
myself  the  liberty  of  leaving  Captain-  Baudin, 
whenever  I  thoiighc  proper.-    Mr.  Michaux,  who 
had  already  visited  Persia,  and  a  part  of  North 
America,  and  Mt;  Bon  plan  d,  with  whom  I  fornt- 
ed  a  friendship  that  still  unites  us^  were  appoint, 
ed  to  accompany  this  expedition  as  naturalists. 
I  had  flattered  myself  during  several  months 
with  the  idea  of  sharing  in  labors  directed  to  so 


8 

great  and  honourable  an  object,  when  the  war 
which  broke  out  in  Germany  and  Italy  deter- 
mined  the  French  government  to  withdraw  the 
funds  granted  for  their  voyage  of  discovery, 
and  adjourn  it  to  an  indefinite  period.  Cruelly 
deceived  in  my  hopes,  seeing  the  plans  which  I 
had  been  forming  during  many  years  of  my  lifej 
overthrown  in  a  single  day,  I  sought  at  any 
risk  the  speediest  means  of  quitting  Europe, 
and  engaging  in  some  enterprize,  which  might 
console  me  for  my  disappointment. 

I  became  acquainted  with  a  Swedish  Consul 
Mr.  Skioldebrand,  who,  appointed  by  his  Court 
to  carry  presents  to  the  Dey  of  Algiers,  passed 
through  Paris,  in  order  to  embark  at  Marseilles. 
This  estimable  man  had  resided  a  long  time  on 
the  coasts  of  Africa,  and  being  highly  respected 
by  the  government  of  Algiers,  he  could  easily 
procure  me  permission  to  visit  that  part  of  the 
chain  of  the  Atlas,  which  had  not  been  the  ob- 
ject of  the  important  researches  of  Mr.  Desfon- 
taines.  He  dispatched  every  year  a  vessel  for 
Tunis,  where  the  pilgrims  embarked  for  Mecca, 
and  he  promised  to  convey  me  by  the  same  oc- 
casion  to  Egypt  I  eagerly  seized  so  favora- 
ble an  opportunity,  and  thought  myself  on  the 
point  of  executing  a  plan,  which  I  long  formed 
previous  to  my  arrival  in  France.  No  mineral- 
ogist had  yet  examined  that  lofty  chain  of  moun- 
tains, which  in  the  empire  of  Morocco  rises  to 


the  Kmit  of  the  perpetual  snows.    I  flattered 
myself,  that,  after  executing  some  useful  opera- 
tions in  the  Alpine  regions  of  Bar  bar y,  I  should 
receive  in  Egypt  from  those  illustrious  men  who 
had  for  some  months  formed  the  Institute  of 
Cairo,  the  same  kind  attentions  with  which  I 
had  been  honored  during  niy  abode  in  Paris. 
I  hastily  completed  my  collection  of  instru- 
ments, and  purchased  works  which  related  to 
the  countries  I  was  going  to  visit.    I  separa- 
ted myself  from  a  brother,  who  by  his  advice 
and  example  had  hitherto  exercised  a  great  in- 
4uence  on  the  direction  of  my  thoughts.    He 
approved  the  motives  which  determined  me  to 
quit  Europe :  a  secret  voice  assured  us  that  we 
should  meet  again, ;  and  that  hope,  which  has 
not  proved  delusive,  softened  the  pain  of  a  long 
separation.     I  left  Paris  with  the  intention  of 
embarking  for  Algiers  and  Egypt ;  but  in  conse- 
quence of  one  of  those  vicissitudes  .which  sway 
the  affairs  of  this  life,  I  returned  to  my  brother, 
from  the  river  of  Amazons  and  Peru,  without 
having  touched  the  continent  of  Africa. 

The  Swedish  frigate,  which  was  to  convey  Mr. 
Skioldebrand  to  Algiers,  was  expected  at  Mar- 
seilles toward  the  end  of  October.     Mr.  Bon- 
pfond  and  myself  repaired  thither,  with  so  much 
the  more  celerity,  as  during  our  journey  we 
w^re  tormented  with  the  fear  of  being  too  late, 
and  missing  our  passage.  We  did  not  at  that  time 
foresee  the  new  impediments  that  awaited  us. 
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Mr.  Skioldebrand  was  no  less  impatient  than 
ourselves  to  reach  bis  place  of  destination.    Se- 
veral times  a  day  we  climbed  the  mountain  of 
Notre  Dame  de  la  Garde,  which  commands  an 
extensive  view  of  the  Mediterranean.    Every  sail 
which  we  descried  in  the  horizon  excited  in  us 
the  most  powerful  emotion :  but  after  two  months 
of  anxiety,  and  vain  expectation,  we  learnt  by 
the  public  papers,  that  the  Swedish  frigate  which 
was  to  convey  us,  had  suffered  greatly  in  a  storm 
on  the  coasts  of  Portugal,  and  had  been  forced 
to  enter  the  port  of  Cadiz,  to  refit.     This  news 
was  confirmed  by  private  letters,  assuring  us  that 
the  Jaramas,  which  was  the  name  of  the  frigate, 
would  not  reach  Marseilles  before  the  Spring. 

We  had  not  the  courage  to  prolong  our  stay 
in  Provence  to  this  period.    The  country,  and 
especially  the  climate,  were- delightful,  but  the 
aspect  of  the  sea  reminded  us  of  the  failure  of 
our  projects.    In  an  excursion  we  made  to  Hy- 
eres,  and  Toulon,  we  found  in  this  last  port,  the 
frigate  La  Boudeitee,  which  had  been  command- 
ed by  Mr.  de  Bougainville  in  his  voyage  round 
the  world,  fitting  out  for  Corsica.    This  illustri- 
ous navigator  had  honored  me  with  particular 
kindness  during  my  stay  at  Paris,  when  I  was 
preparing  to  accompany  the  expedition  of  Cap- 
tain Baudin.    I  cannot  describe  the  impression 
made  upon  my  mind  by  the  sight  of  the  vessel 
which  had  carried  Commerson  to  the  islands  of 
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the  Southern  Sea.  There  are  dispositions  of  the 
soul,  in  which  a  painful  emotion  blends  itself 
with  all  our  feelings. 

We  still  persisted  in  our  intention  of  visiting 
the  African  coasts,  and  were  nearly  becoming  the 
victims  of  this  perseverance.  A  small  vessel  of 
Ragusa,  on  the  point  of  setting  sail  for  Tunis, 
was  at  this  period  in  the  port  of  Marseilles ;  we 
thought  the  opportunity  favorable  to  reach  Egypt 
and  Syria,  and  we  agreed  with  the  captain  for  our 
passage.  The  vessel  was  to  sail  the  following 
day,  but  a  circumstance,  trivial  in  itself,  happily 
prevented  our  departure. ,  The  animals  that  were 
to  serve  us  for  food,  (hiring  our  passage,  were 
kept  in  the  great  cabin.  We  desired  that  some 
changes  should  be  made,  which  were  indispens- 
able for  the  safety  of  our  instruments  ;  and  dur- 
ing this  interval  we  learnt  at  Marseilles,  that  the 
government  of  Tunis  persecuted  the  French  re- 
nding in  Barbary,  and  that  every  person  coming 
from  a  French  port  was  thrown  into  a  dungeon. 
Having  escaped  this  imminent  danger,  we  were 
compelled  to  suspend  the  execution  of  our  pro- 
jects, and  resolved  to  pass  the  winter  in  Spain, 
in  hopes  of  embarking  the  next  spring,  either  at 
Carthagena,  or  at  Cadiz,  if  the  political  situation 
of  the  East  permitted. 

We  crossed  Catalonia,  and  the  kingdom  of  Va- 
lencia, in  our  way  to  Madrid.  We  visited  the 
ruins  of  Tarragona,  and  those  of  the  antient  Sa- 
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guntum ;  and  from  Barcelona  made  an  excursion 
to  Montserrat*,  the  lofty  peaks  of  which  are  in- 
habited by  hermits,  and  where  the  contrast  be- 
tween luxuriant  vegetation,  and  masses  of  naked 
and  arid  rocks,  forms  a  landscape  of  a  peculiar 
character.  I  employed  myself  in  ascertaining  by 
astronomical  methods  the  position  of  several  im- 
portant points  for  the  geography  of  Spaing,  and 
determined  by  means  of  the  barometer  the  height 
of  the  central  plain  J;  and  I  made  several  obseiv 


*  Mr.  William  de  Humboldt,  who  travelled  through  the 
whole  of  Spain,  a  short  time  after  my  departure  from  Europe, 
has  given  a  description  of  this  place  in  the  Geographical 
Epheinerides  of  Weimar  for  1808. 

f  Astronomical  Observations,  Vol.  1.  Introduction,  page 
35  to  87,  and  lib.  1,  page  8  to  33.  At  this  period  the  lati- 
tude of  Valencia  was  still  several  minutes  uncertain.  I  found 
the  cathedral  (which  Tofino  places  in  89°  26*  30")  to,  be  30* 
28*  42",  latitude,  and  0*  ll7  0*8"  longitude.  Four  yean 
later,  Baron  de  la  Puebla,  and  Mr.  Mechain,  fixed  this  point 
by  zenith  distances  taken  with  a  repeating  circle,  and  by 
the  occultations  of  stars,  to  be  39°  28'  37*6"  latitude,  and 
0*  ll7  0*6"  longitude.  At  Murviedro  (the  ancient  Saguntum) 
I  determined  the  position  of  the  ruins  of  the  temple  of  Diana, 
near  the  convent  of  the  Trinitarians.  These  ruins  are  in 
80°  40'  20"  lat.  and  0"  10'  34"  longitude. 

t  See  my  notice  on  the  configuration  of  the  territory  of 
Spain,  in  the  itinerary  of  Mr.  de  la  Borde,  Vol.  1,  p.  147.  Ac- 
cording to  Mr.  ttauza,  the  medium  height  of  the  barometer 
at  Madrid  is  26  inches  2*4  lines,  whence  it  results,  accord- 
ing to  the  method  of  Mr.  Laplace,  and  the  new  coeffici- 
ent of  Mr.  Ramond,  that  the  capital  of  Spain  is  300  toises 
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rations  on  the  inclination  of  the  needle,  and  oil 
the  intensity  of  the  magnetic  forces*  The  results 
of  these  observations  have  been  separately  pub- 
lished, and  I  shall  enter  into,  no  detail  on  the 
Batural  history  of  a  country,  in  which  I  resided 
only  six  months,  and  which  has  recently  been  ex- 
amined by  so  many  well-informed  travellers. 

On  my  arrival  at  Madrid  I  had  reason  to  con- 
gratulate myself  on  the  resolution  I  had  taken  to 
visit  the  peninsula.  Baron  de  Forell,  minister 
from  the  court  of  Saxony,  treated  me  with  a  de- 
gree of  kindness,  of  which  I  soon  felt  the  value. 
He  was  well  versed  in  mineralogy,  and  had  the 
purest  zeal  for  every  undertaking,  that  promoted 
the  progress  of  knowledge.  He  observed  to  me, 
that  under  the  administration  of  an  enlightened 
minister,  Don  Mariano  Luis  de  Urquijo,  I  might 
hope  to  obtain  permission  to  visit,  at  my  own 
expense,  the  interior  of  Spanish  America.  After 


(603  metres)  above  the  level  of  the  ocean.      This  result  is 
nearly  the  same  as  that  found  by  Don  Jorge  Juan,  and  pub- 
lished by  Mr.  Lalande,  by  which  the  height  of  Madrid  above 
the  lerel  of  Paris  is  294  toises  (Mem.  of  the  Acad.  1776,  page 
148) .     The  highest  mountain  of  the  peninsula  is  not,  as  has 
been  hitherto  thought,  Mount  Perdu,  but  the  Mulahacen, 
which  forms  part  of  the  Sierra  Nevada  of  Grenada.    This 
peak,  according  to  the  geodesical  levelling  of  Don  Clemente 
Hoxas,  is  1824  toises  of  absolute  height,  whilst  Mount  Per- 
du, in  the  Pyrenees,  is  only  1763  toises.     Near  the  Mulaha- 
cen is  situate  the  Pico  de  Veleta,  which  is  1781  toises. 
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the  disappointments  I  had  undergone,  I  did  not 
hesitate  a  moment  to  adopt  this  idea. 

1  was  presented  to  the  court  of  Aranjuez  in 
March,  1 799.  The  king  received  me  graciously. 
I  explained  to  him  the  motives,  which  led  me  to 
undertake  a  voyage  to  the  new  continent,  and 
the  Philippine  islands,  and  I  presented  a  memoir 
on  this  subject  to  the  secretary  of  state.  Mr. 
d'Urquijo  supported  my  demand,  and  overcame 
every  obstacle.  The  conduct  of  this  minister 
was  so  much  the  more  generous,  as  I  had  no  per- 
sonal connection  with  him,  and  the  zeal  which 
he  constantly  showed  for  the  execution  of  my 
projects  had  no  other  motive  than  his  love  for 
the  sciences.  I  feel  that  it  is  no  less  a  duty  than 
a  pleasure,  to  record  in  this  work  the  services 
which  he  rendered  me. 

I  obtained  two  passports,  one  from  the  first 
secretary  of  state,  the  other  from  the  council  of 
the  Indies.  Never  had  so  extensive  a  permission 
been  granted  to  any  traveller,  and  never  had  any 
foreigner  been  honoured  with  more  confidence 
on  the  part  of  the  Spanish  government.  To  dis- 
sipate every  doubt,  which  the  viceroys  or  cap- 
tains general,  representing  the  royal  authority  in 
America,  might  entertaiit  with  respect  to  the  na- 
ture of  my  labors,  the  passport  of  the  primera 
secretaria  de  estado  stated,  that  I  was  authorized 
to  make  free  use  of  my  instruments  of  physic 
and  geodesy,  that  I  might  make  astronomical 
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tions  through  the  whole  of  the  Spanish 
ras,  measure  the  height  of  mountains, 
3  the  productions  of  the  soil,  and  execute 
ations  which  I  should  judge  useful  forthe 
s  of  the  sciences*.  These  orders  of  the 
ere  strictly  followed,  even  aftier  the  events 
obliged  Mr.  d'Urquijo  to  quit  the  minis- 
endeavoured  on  my  part  to  justify  by  my 
t  these  marks  of  unceasing  attention, 
my  abode  in  America,  I  presented  the 
irs  of  the  Provinces  with  a  duplicate  of 
terials  which  I  bad  collected,  and  which 
interest  the  mother  country  by  throwing 
ght  on  the  geography  and  the  statistics 
colonies.  Agreeably  to  the  offer  I  had 
►efore  my  departure,  I  addressed  several 
cal  collections  to  the  cabinet  of  natural 
of  Madrid.    The  purpose  of  our  journey 

ena  S.  M.  a  los  Capitancs  generates,  comandantes, 
ores,  yntendentes,  corregidores  y  demasjusticias  no 
por  ningan  raotivo  la  conduccion  de  los  instrumen- 
ica,  qtumica,  astronomia  y  matematicas,  ni  el  hacer 
las  posessiones  ultramarinas  las  observaciones  y  ex- 
00  que  juzgae  utiles,  como  tampoco  el  colectar  libre- 
l*tas,  animates,  semillas  y  miaerales,  inedir  Ja  al tu- 
ft montes,  examinar  la  naturaleza  de  estos  y  hacer 
iones  astronomicas  y  descubrimentos  utiles  para  el 
)  de  las  ciencias:  pues  por  el  contrario  quiere  el 
todas  las  personas  a  qoienes  corresponda,  den  al 
[omboldt  todo  el  favor,  auxilio  y  proteccion  que  ne- 
Do  Aranjuez,  7  de  mayo  1799.) 
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being  merely  scientific,  we  succeeded  in  concili- 
ating the  friendship  of  the  natives,  and  that  of 
the  Europeans  entrusted  with  the  administration 
of  these  vast  countries.  During  the  five  years 
that  we  travelled  throughout  the  new  continent, 
we  did  not  perceive  the  slightest  mark  of  mis- 
trust ;  and  we  remember  with  pleasure,  that  a- 
midst  the  most  painful  privations,  and  whilst  we 
were  struggling  against  the  obstacles  which 
arose  from  the  savage  state  of  those  regions,  we 
never  had  to  complain  of  the  injustice  of  men. 

Many  considerations  might  have  induced  us 
to  prolong  our  abode  in  Spain.  The  Abbe  Cava- 
nilles,  no  less  remarkable  for  the  variety  of  Jiis 
attainments  than  his  acute  intelligence,  Mr.  Nee, 
who,  together  with  Mr.Hsenke,  had,  as  botanist, 
made  part  of  the  expedition  of  Malaspina,  and 
who  had  formed  one  of  the  greatest  herbals  that 
was  ever  seen  in  Europe;  Don  Casimir  Ortega, 
the  Abbe  Pourret,  and  the  learned  authors  of  the 
Flora  of  Peru,  Messrs.  Ruiz  and  Pavon,  opened 
to  us  without  restriction  their  rich  collections. 
We  examined  part  of  the  plants  of  Mexico  dis- 
covered by  Messrs.  Sesse,  Mocino  and  Cervantes, 
whose  drawings  had  been  sent  to  the  Museum 
of  Natural  History  of  Madrid.  This  great  esta- 
blishment, the  direction  of  which  was  confided  to 
Mr.  Clavijo,  author  of  an  elegant  translation  of 
the  works  of  Buffon,  offered  us,  it  is  true,  no  ge- 
ological suite  of  the  Cordilleras,  but  Mr.  Proust, 
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so  well  known  by  the  great  accuracy  of  his 
chemical  labours,  and  a  distinguished  mineral- 
ogist, Mr.  Hergen,  gave  us  curious  details  on  se- 
veral mineral  substances  of  America,    It  would 
have  been  useful  to  us,  to  have  employed  a  longer 
time  in  studying  the  productions  of  the  countries, 
which  were  to  be  the  objects  of  our  researches, 
but  bur  impatience  to  take  advantage  of  the 
permission  given  us  by  the  court  was  too  great, 
to  suffer  us  to  delay  our  departure.    For  a  year 
past,  I  had  experienced  so  many  disappointments, 
that  I  could  scarcely  persuade  myself,  that  my 
most  ardent  wishes  would  be  at  length  fulfilled. 
We  left  Madrid  about  the  middle  of  May, 
crossed  a  part  of  Old  Castile,  the  kingdoms  of 
Leon  and  Gallicia,  and  reached  Corunna, whence 
we  were  to  embark  for  the  Island  of  Cuba. 
Hie  winter  having  been  long  and  tempestuous, 
we  enjoyed  during  the  journey  that  mild  tempe- 
rature of  the  spring,  which  in  so  southern  a  lati- 
tude is  commonly  that  of  March  and  April.  The 
snow  still  covered  the  lofty  granitic  tops  of  the 
Guadarama  ;  but  in  the  deep  vallies  of  Gallicia, 
which  resemble  the  most  picturesque  spots  of 
Switzerland  and  the  Tyrol,  cistuses  loaded  with 
flowers  and  arborescen  t  heaths  clothed  every  rock. 
We  quitted  without  regret  the  elevated  plain  of 
the  two  Castiles,  which  is  every  where  deprived 
of  vegetation,  and  where  the  severity  of  the  win- 
ters cold  is  followed  by  the  overwhelming  beat 
vol.  i.  c 
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of  summer.  From  the  few  observations  I  per- 
sonally made,  the  interior  of  Spain  forms  a  vast 
plain,  which,  elevated  three  hundred  toises  (five 
hundred  and  eighty-four  metres)  above  the  level 
of  the  ocean,  is  covered  with  secondary  forma- 
tions, grit  stone,  gypsum,  salgem,  and  the  calca- 
reous stone  of  Jura.  The  climate  of  the  Cfes- 
tiles  is  much  colder  than  that  of  Toulon  and 
Oenoa ;  for  it's  mean  temperature  scarcely  risefl 
to  15°  of  the  centigrade  thermometer*. 

We  are  astonished  to  find,  that  in  the  latitude 
ef  Calabria,  Thessaly,  and  Asia  Minor,  the 
orange-trees  do  not  flourish  in  the  open  airf* 
The  central  elevated  plain  is  encircled  by  a  Ion 
and  narrow  zone,  where  the  chamserops,  th< 

4 

date-tree,  the  sugar  cane,  the  banana,  and  I 
number  of  plants  common  to  Spain  and  tin 
north  of  Africa,  vegetate  on  several  spots,  with 
out  suffering  from  the  rigors  of  winter.  Pron 
the  36th  to  the  40th  degrees  of  latitude,  the  me 
dium  temperature  of  the  year  is  from  17  ti 

•  Whenever  in  the  course  of  this  work,  the  contrary  iaoi 
expressly  indicated,  the  variations  of  the  temperature  ax 
noted  after  the  centigrade  scale  of  the  thermometer  wit 
mercury ;  but  to  avoid  the  errors  which  may  arise  from  th 
reductions  of  the  diflTeremVscales,  and  the  frequent  strppresafo 
of  decimal  fractions,  I  have  printed  die  partial  observation 
Mob  as  the  instrument  I  made  use  of  gave  me.  On  tfc 
ppjnj  I  have  followed  the  plan  adopted  by  the  illustrioi 
author  of  the  Basis  of  the  Metrical  System,  M.  Delambre. 

f  For  the  note  see  the  following  page. 
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20  degrees ;  and  by  a  concurrence  of  circ 
stances,  which  it  would  be  too  long  to  exp 
this  happy  region  is  become  the  principal 
of  industry  and  intellectual  improvement. 

Ascending  from  the  shores  of  the  Mediterrai 
into  the  kingdom  of  Valencia,  towards  the  1 
plains  of  La  Mancba  and  the  Castiles,  we  c 
to  recognize  far  inland,  from  the  lengthened 
clivities,  the  ancient  coast  of  the  Penim 
This  curious  phenomenon  recalls  the  tradit 
of  the  Samothracians,  and  other  historical  t 
monies,  according  to  which  it  is  supposed, 
the  eruption  of  the  waters  through  the  Da 
nelles,  augmenting  the  basin  of  the  Medit* 
Bean,  rent  and  overflowed  the  southern  pai 
Europe.  If  we  admit  that  these  traditions 
their  origin,  not  to  mere  geological  reveries, 
to  the  remembrance  of  some  ancient  catai 
phe,  we  see  the  central  elevated  plain  of  S 
resisting  the  efforts  of  these  great  inundati 
till  the  draining  of  the  waters,  by  the  strai 
formed  between  the  pillars  of  Hercules,  bro 
the  Mediterranean  progressively  to  it's  1 
while  Lower  Egypt  emerged  above  It's  sui 
on  the  one  side,  and  the  fertile  plains  of  Ti 
gon,  Valencia,  and  Murcia,  on  the  other.  E 
thing  that  relates  to  the  formation  of  this  t 

+  Diodor.  Sicul.  «dit.  Wesseling.  Arastelodam., 
lib.  iv,  c.  M>  p.  886;     Lib.  v.  c.  47,  p.  369.     D 
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frhich  has  had  so  pbwerful  an  influence  on  the 
first  civilization  of  mankind,  is  highly  interest- 
ing. We  might  suppose,  that  Spain,  forming  a 
promontory  amidst  the  waves*  was  indebted  for 
it's  preservation  to  the  height  of  it's  land  j  but 
order  to  give  weight  to  these  systematic  ideas, 
must  clear  up  the  doubts  that  have  arisen 
respecting  the  rupture  of  so  many  transverse 
«tikes ;  we  must  discuss  the  probability  of  the 

Halicarn,  ed,  Oxon.  1704,  Lib.  i9  c.  dl,  p.  49.  Aristot.  Opp. 
onm.  ed.  Casanb.  Lngdnn.  1600.  Meteorolog.  lib.  i,  c.  14, 
1 1,  p.  386.  H.  Strabo,  Geogr.  ed.  Thomas  Falconer.  Oxod. 
1807, t. 1,  p.  76  et  83.  (Toarocfort,  Voyage  an  Levant, 
p.  124.  Falla*,  Voyage  en  Russie>  t  v,  p.  185.  Choiseid- 
Gouffier,  Voyage  pittoresque,  t.  ii,  p.  116.  Durcau  de  la 
Malle,  Geographic  physique  de  la  Mer  Noire,  p.  157, 186,  et 
341.  Olivier,  Voyage  en  Perse,  t.  iii,  p.  130.  Mowers 
uber  die  Verschiedenhetten  der  MeoscheiiDaturenr,  p.  118.) 
Some  of  the  ancient  geographers,  such  as  Straton,  Eratost- 
henes, and  Strabo,  believed,  that  the  Mediterranean,  swelled 
by  the  waters  of  the  Euxine,  the  Pains  Meotis,  the  Caspian 
Sea,  and  the  lake  Aral,  had  broken  the  pillars  of  Bercales ; 
others,  soch  as  Pomponins  Mela,  admitted,  that  the  irrup- 
tion was  made  by  the  waters  of  the  ocean.  In  the  first  of 
these  hypotheses,  the  height  of  the  land  between  the  Black 
Sea  and  the  Baltic,  and  between  the  ports  of  Cette  and  Bour- 
demox,  determines  the  limit,  which  the  accumulation  of  the 
waters  may  have  reached  before  the  junction  of  the  Black 
Sea,  the  Mediterranean,  and  the  Ocean,  as  well  to  the  north 
of  the  Dardanelles,  as  to  the  east  of  this  strip  of  land,  which 
formerly  joined  Europe  to  Mauritania,  and  of  which  in  the 
tone  of  Strabo  certain  vestiges  remained  in  the  Islands  of  Ju« 
no  and  the  Moon. 
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Mediterranean  having  been  formerly  divided 
into  several  separate  basins,  of  which  Sicily  and 
the  Isle  of  Crete  appear  to  mark  the  Ancient 
limits.  We  will  not  here  risk  the  solution  of 
these  ptobfems,  but  will  satisfy  ourselves  in  fil- 
ing the  attention  on  the  striking  contrast  in  the 
configuration  of  the  land  in  tfie  easterta  and  west- 
ern extremities  of  Europe.  Between  the  Baltic 
and  the  Blade  Sea,  the  ground  is  at  preschft 
scarcely  fifty  toises  above  the  level  of  the  ocean, 
while  the  plain  of  La  Mancha,  if  placed  between 
the  sources  of  the  Niemen  and  the  Borysthenes, 
would  figure  as  a  group  of  mountains  of  consi- 
derable height.  If  the  causes,  which  may  tttve 
changed  the  Surface  of  our  planet,  be  an  inte- 
resting speculation,  investigations  of  the  pheno- 
mena, such  as  they  offer  themselves  to  the  mea- 
sures and  observations  of  the  naturalist,  lead  to 
for  greater  certainty. 

From  Astorga  to  Corunna,  especially  from 
Lugo,  the  mountains  rise  gradually.  The  se- 
condary formations  gently  disappear,  and  are 
succeeded  by  the  transition  rocks,  which  indi- 
cate the  proximity  of  primitive  strata.  We  found 
considerable  mountains  composed  of  that  anci- 
ent gray  stone,  which  the  mineralogists  of  the 
school  of  Fribourg  name  grauwakke,  and  grau- 
wakkenschiffer.  I  do  not  know  whether  this  for- 
mation, which  is  not  frequent  in  the  south  of 
Europe,  has  hitherto  been  discovered  in  other 
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parts  of  Spain.  Angular  fragments,  of  lydiaH 
stone,  scattered  along  the  vallies,  seemed  to  in- 
dicate, that  the  transition  schist  is  the  basis  of 
the  strata  of  grauwakke.  Near  Corunna  evei* 
granitic  ridges  stretch  as  far  as  Cape  Ortegat 
These  granites,  which  seem  formerly  to  have 
been  contiguous  to  those  of  Britanny  and  Corn- 
wall, are  perhaps  the  wrecks  of  a  chain  of  moun- 
tains destroyed  and  sunk  in  the  waves.  Large 
and  beautiful  crystals  of  feldspath  characterize 
this  rock;  the  common  tin  ore  is  sometimes 
discovered  there,  the  working  of  which  is  a  la- 
borious and  unprofitable  operation  for  the  inha- 
bitants of  Gallicia. 

When  we  reached  Corunna,  we  found  the  port 
blockaded  by  an  English  man  of  war  and  two 
frigates,  which  were  stationed  to  intercept  the 
communication  between  the  mother-country  and 
the  American  colonies;  since  it  was  from  Corun- 
na,, and  not  from  Cadiz,  that  a  packet  boat  (cor- 
reo  maritimoj  sailed  every  month  for  the  Havan- 
nah,  and  another  every  two  months  for  Buenos 
•Ayres,  or  the  mouth  of  the  river  Plata.  I  shall 
4n  the  jGOurse  of  my  work  give  an  exact  statement 
of  the  posts  on  the  new  continent,;  and  shall 
bare  only  observe,  that  since  the  administration 
of  Count  Florida  Blanca,  the  service  of  the  land 
post  office  has  been  so  well  organized,  that  an 
inhabitant  of  Paraguay,  or  of  the  province  of 
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Jaen  de  Bracamoros*,  may  carry  on  a  regulat* 
correspondence  with  New  Mexico/ or  the  coast* 
of  California,  at  a  distance  equal  to  that  from 
Paris  to  Siam,  or  from  Vienna  to  the  Cape  of 
Good  Hope.  I  n  the  same  manner,  a  letter  con- 
fided to  the  post  in  a  small  town  of  Aragon  ar- 
rives at  Chill,  or  in  the  missions  of  the  Oroonoko, 
provided  the  name  of  the  corregimento,  or  dis- 
trict that  comprises  the  Indian  village  to  winch 
the  letter  is  addressed,  be  distinctly  marked.  It 
is  pleading  to  recall  to  mind  institutions,  which 
may  be  considered  as  among  the  greatest  bene- 
fits of  modern  civilization.  The  establishment 
of  maritime  and  inland  posts  has  placed  the 
colonies  in  more  intimate  intercourse  with  each 
other,  and  with  the  mother-country.  The  circu- 
lation of  ideas  is  become  more  expeditious ;  -  this 
complaints  of  the  natives  reach  Europe  with 
more  facility,  and  the  supreme  authority  has 
sometimes  succeeded  in  repressing  vexations^ 
which,  from  the  distance  of  the  place,  Would 
have  remained  for  ever  unknown. 
.  The  first  secretary  of  state  had  recommended 
us  very  particularly  to  the  brigadier  Don  Raphad 
Clavijo,  who  had  lately  been  named  director- 
general  of  the  maritime  posts.  This  officer,  dis- 
tinguished for  his  talent  in  ship-building,  wat 
employed  in  forming  new  dock-yards  at  Corun- 

*  On  the  banks  of  the  river  of  Amazons. 


Joa.  tie  neglected  nothing  to  render  our  abode 
&t  this  port  agreeable,  and  advised  us  to  embark 
on  board  the  sloop  Pizarro*,  which  was  to  sail 
in  company  with  the  Alcudia,  the  packet-boat 
of  the  month  of  May,  which,  on  account  of 
the  blockade,  had  been  detained  three  weeks  in 
the  port.  The  Pizarro  was  not  esteemed  a  swift 
sailer:  but  she  had  happily  escaped  the  English 
vessels  in  her  long  voyage  from  the  river  Plata 
to  Corunna.  Mr.  Clavijo  ordered  the  necessary 
arrangements  to  be  made  on  board  the  sloop  for 
placing  our  instruments,  and  facilitating  the 
means  of  making  chemical  experiments  on  the 
air,  during  our  passage.  The  captain  of  the 
Pizarro  received  orders  to  stop  at  Teneriff,  as 
long  as  we  should  judge  necessary,  to  visit  the 
port  of  Orotava,  and  ascend  the  peak. 

We  had  yet  ten  days  to  Wait  before  we  em- 
barked, which  seemed  to  us  a  long  delay.  Dur- 
ing this  interval,  We  employed  ourselves  in  pre- 
paring the  plants  we  had  collected  in  the  beau- 
tiful vallies  of  Gallicia,  which  no  naturalist  had 
yet  visited :  we  examined  the  fuci  and  the  mol- 
luscffi  which  the  north  west  winds  had  cast  with 
great  profusion  at  the  foot  of  the  steep  rock,  on 
which  the  light-house  of  the  Tower  of  Hercules 
is  built.     This   edifice,  called  also  the  Iron 

*  According  to  the  Spanish  nomenclature,  the  Pizarro  was 
« light  frigate  (frag&ta  lijera). 
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Tower,  was  repaired  in  1788.  It  is  ninety-two 
feet  high,  its  walls  are  four  feet  and  a  half  thick, 
and  its  construction  clearly  proves,  that  it  was 
built  by  the  Romans.  An  inscription  discovered 
near  it's  foundations,  a  copy  of  which  Mr.  Laborde 
obligingly  gave  me,  informs  us,  that  this  pharos 
was  constructed  by  Caius  Sevius  Lupus,  archi- 
tect of  the  city  of  Aqua  Flavia  (Chaves),  and 
that  it  was  dedicated  to  Mars.  Why  is  the  Iron 
Tower  called  in  the  country  by  the  name  of 
Hercules  ?  Was  it  built  by  the  Romans  on  the 
rains  of  a  Greek,  or  Phoenician  edifice  ?  Strabo, 
indeed,  affirms,  that  Gallicia,  the  country  of  the 
Calked,  had  been  peopled  by  Greek  colonies. 
According  to  an  extract  from  the  geography  of 
Spain,  by  Asclepiades  the  Myrlaean,  an  ancient 
tradition  stated,  that  the  companions  of  Her- 
cules had  settled  in  these  countries*. 

I .  made  the  necessary  observations  to  assure 
myself  of  the  rate  of  going  of  Lewis  Berthoud'« 
time-keeper,  and  I  had  the  satisfaction  to  find, 
that  it  had  not  changed  it's  diurnal  retardation, 
notwithstanding  the  shocks  it  had  met  with  in 
our  journey  from  Madrid  to  Corunna.  This  cir- 
cumstance was  the  more  important,  as  much 

*  Strabo,  ed. -Castaub.  Luttft.  Par.  WfO,  Life*  iii,p.  Mf. 
The  Pboem&isDft  afcd  'Greeks  tutted  the  coasts  ef '{ttHiftja 
(Galtaecia)  to  trade  for  tin,  which  they  drew  from  this  country 
as  well  as  from  the  Cassiterides.  Strabo,  Lib.  iii,  p.  147. 
Plin.  Lib.  xxxiv,  c.  16. 
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uncertainty  existed  respecting  the  true  longitude 
of  Ferrol,  tike  centre  of  which  town  is  WW 
east  of  the  Tower  of  Hercules  at  Coruana.    An 
occnltation  of  Aldebaran,  and  a  long  series  of 
eclipses  of  Jupiter's  satellites,  observed  by  Ad- 
miral Mazarredo,  and  calculated  by.Meobain, 
seemed  to  prove  that,  in  the  maritime  atlas  of 
Tofino,  which  is  in  other  respects  so  accurate  in 
the  indication  of  partial  distances,  the  determin- 
ate positions  of  Oorubna  and  Ferrol  were  inex- 
act by  tw*  or  three  leagues*    My  timekeeper 
confirmed  these  doubts  respecting  the  opera- 
tions of  Tefino.     I  found*  the  observatory  of 
the  Admiralty  at  Ferrol  &  4%  21"  west  of  Paris. 
The  mean  ef  all  the  observations  made  by  the 
Spanish  astronomers,  and  lately  published  by 
Mr.  Espinosa,  gives  0"  42"  2*5".    X  have  already 
Observed,   that  several  expeditions  having  set 
sail  from  this  last  port,  the  false  position,  which 
has  been  laid  down,  has  had  a  disadvantageous 
influence  on  the  longitudes  of  several  towns  of 
America,  determined  not  by  absolute  ohserva- 

*  Ofesetvat.  Astron.  f  stood,  p.  ttxti,  t.i,  p.S4et&3. 
E*f«MMa>  Meanoriav  sotee  las  obsemtiones  astron.  kechas 
jpor  1m  naregantes  espaneies,  1809,  t.  i,<p.  23.  If  we  sup- 
pose,  that  my  chronometer  did  not  augment  if*  diurnal  re- 
tardation daring  the  passage  from  Madrid  to  Corunha,  which 
would  be  contrary  to  direct  experiments  made  at  Marseilles, 
the  longitude  of  Ferrol  will  still  be  23"  of  time  more  than 
that  at  which  it  is  fixed  by  Mr.  Tofino. 


28 

tions*  but  only  by  the  difference  of  time.  Al- 
though |time-keeper8  extend  the  limits  of  our 
geographical  knowledge,  they  often  contribute 
to  propagate  the  mistake  in  the  longitude  of  the 
point  of  departure,  because  they  render  the  po- 
sition of  the  coast  in  the  most  distant  regions 
dependent  on  this  single  point. 

The  ports  of  Ferrol  and  Corunna  communi- 
cate with  the  same  bay,  so  that  a  vessel  driven 
by  bad  weather  towards  the  coast  may  anchor 
in  either,  according  to  the  wind.  This  advan- 
tage is  invaluable,  where  the  sea  is  almost  always 
tempestuous,  as  between  the  Capes  Ortegal  and 
Finisterre,  which  are  the  promontories  Trileu- 
cum  and  Artabrum  *  of  the  ancient  geography. 
A  narrow  passage,   flanked  by   perpendicular 

• 

rocks  of  granite,  leads  to  the  extensive  basin  d 
Ferrol.  No  port  in  Europe  has  so  extraordinary 
an  anchorage,  from  its  very  inland  position. 
The  narrow  and  tortuous  passage,  by  which 
vessels  enter  this  port,  has  been  opened,  either 
by  the  irruption  of  the  waves,  or  by  the  reiter- 
ated shocks  of  very  violent  earthquakes.  In 
the  New  World,  on  the  coasts  of  New  Andalusia, 
the  Laguna  del  Obispo,  (Bishop's  Lake)  is  formed 
exactly  like  the  port  of  Ferrol.  The  most  cu- 
rious geological  phenomena  are  often  repeated 
at  immense  distances  on  the  surface  of  conti- 

*  Ptolemy  cites  the  port  of  the  Artabri :  Gcogr.  Lib.  it 
cap.  6.  (Bertii  Theatr.  gtograpk.  vet.  Amtcl.,  1615,  p.  94.) 
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oent*  ;  and  the  naturalists,  who  have  examined 
different  parts  of  the  globe,  are  struck  with  the 
extreme  resemblance  observed  in  the  rents  on 
coasts,  in  the  sinuosities  of  the  vallies,  in  the 
aspect  of  the  mountains,  and  in  their  distribu- 
tion by  groups.  The  accidental  concurrence  of 
the. same  causes  must  have  every  where  produced 
the  same  effects ;  and  amidst  the  variety  of  na- 
ture, an  analogy  of  structure  and  form  is  ob- 
served in  the  arrangement  of  brute  matter,  as 
well  as  in  the  internal  organization  of  plants  and 
of  animals. 

Crossing  from  Coranna  to  Ferrol,  in  shallow 
water,  near  the  White  Signal,  in  the  bay,  which 
according  to  d'Anville  is  the  Portus  Magnus  of 
the  Ancients,  we  made  several  experiments  by 
means  of  a  valved  thermometrical  sounding  lead, 
on  the  temperature  of  the  ocean,  and  on  the  de- 
crement of  caloric  in  the  successive  strata  of  wa- 
ter. The  thermometer  on  the  bank,  and  near  the 
surface,  was  from  12*5°  to  13*3°  oentigrades, 
while  in  deep  water  it  constantly  marked  1 5°  or 
15*3°,  the  air  being  at  128°.    The  celebrated 
franklin,  and  Mr.  Jonathan  Williams,  author  of 
the  work  which  appeared  at  Philadelphia  under 
the  title  of  Thermometrical  Navigation,  were ' 
the  first  to  invite  the  attention  of  naturalists  to 
the  phenomena  of  the  temperature  of  the  ocean 
over  shoals,  and  in  that  zone  of  tepid  and  flow- 
ing waters,  which  runs  from  the  Gulf  of  Mexico 
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to  the  Banks  of  Newfoundland,  and  the  northern 
coasts  of  Europe.  The  observation,  that  the 
proximity  of  a  sand-bank  is  indicated  by  a  rapid 
descent  of  the  temperature  of  the  sea  at  it's  snr 
face,  is  not  only  interesting  to  the  naturalist,  but 
may  become  also  very  important  for  the  safety 
of  navigators.  The  use  of  the  thermometer  ought 
certainly  net  to  lead  us  to  neglect  the  use  of  th< 
|ead ;  but  the  experiments,  which  I  shall  mentioi 
in  the  course  of  this  narrative,  sufficiently  prove, 
that  variations  of  temperature,  sensible  to-  the 
most  imperfect  instruments, indicate  danger  loig 
before  the  vessel  reaches  the  shoals.  In  suet 
eases,  the  frigidity  of  the  water  may  engage  the 
pilot  to  heave  the  lead  in  places,  where*  hi 
thought  himself  in  the  most  perfect  safety.  W< 
shall  examine  in  another  place  the  oatuva 
causes  of  these  complicated  phenomena;  anc 
shall  only  here  observe,  that  the  waters  whicl 
cover  the  shoals  owe  in  a  great  measure  the  di 
minution  of  their  temperature  to  their  mixtw 
with  the  lower  strata  of  water,  which  rise  tow 
ards  the  surface  on  the  edge  of  the  banks. 

A  heavy  sea  from  the  North-west  hindered  u 
from  continuing  our  experiments  on  the  tempe 
rature  of  the  ocean  in  the  bay  of  Ferrol.  Tb 
great  height  of  the  waves  was  the  effect  of  ai 
impetuous  wind  at  sea,  and  forced  the  Engfisl 
vessels  to  retire  from  the  coast.  Desirous  to 
avail  ourselves  of  this  opportunity  of  sailing,  w 
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instantly  embarked  our  instruments,  books,  and 
baggage ;  but  tbe  west  wind,  which  blew  still 
more  impetuously,  did  not  permit  us  to  weigh 
anchor,  and  during  this  delay  we  wrote  to  our 
friends  in  France  and  Germany.  The  moment 
of  leaving  Europe  for  tbe  first  time  is  attended 
with  a  solemn  feeling.  We  in  vain  summon  to 
our  minds  the  frequency  of  the  communication 
between  the  two  worlds ;  we  in  vain  reflect  on 
tbe  great  facility,  with  which,  from  the  improved 
state  of  navigation,  we  traverse  the  Atlantic-, 
which  compared  to  the  great  ocean  is  but  a 
larger  arm  of  the  sea ;  the  sentiment  we  feel 
when  we  first  undertake  so  distant  a  voyage  is 
not  the  less  accompanied  by  a  deep  emotion,  un*- 
Kke  any  other  impression  we  have  hitherto  felt: 
Separated  ■  from  the  objects  of  our  dearest  affec- 
tions, entering  in  some  sort  on  a  new  state  of 
existence,  we  are  forced  to  turn  back  on  tbe  fa- 
mily of  our  thoughts,  and  we  find  them  in  a 
situation  which  they  have  never  known  before. 
Among  the  letters  which  I  wrote  at  the  time  of 
our  embarking,  one  had  a  considerable  influence 
on  the  direction  of  our  travels,  and  on  our  suc- 
ceeding operations.  When  I  left  Paris  with  the 
intention  of  visiting  the  coasts  of  Spain,  the  ex- 
pedition for  discoveries  in  the  Southern  Ocean 
seemed  to  be  adjourned  for  several  years.  I  had 
agreed  with  Captain  Baudin,  that  if,  contrary  to 
his  expectation,  his  voyage  took  place  at  an  ear- 
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tier  period,  and  the  news  should  reach  me  in 
time,  I  would  endeavour  to  return  from  Algiers 
to  a  port  in  France,  or  Spain,  to  join  the  expedi- 
tion. I  renewed  this  promise  on  leaving  Europe, 
and  wrote  to  Mr.  Baudin,  that  if  the  government 
persisted  in  sending  him  by  Cape  Horn,  I  would 
endeavour  to  meet  him,  either  at  Monte  Video, 
Chili,  or  Lima,  or  wherever  he  should  touch  in 
the  Spanish  Colonies.     In  consequence  of  this 
engagement,  I  changed  the  plan  of  my  journey, 
on  reading  in  the  American  papers,  in  1801,  that 
the  French  expedition  had  sailed  from  the  port  of 
Havre,  to  make  the  tour  of  the  globe  from  east 
to  west.    I  hired  a  small  vessel  from  Batabano, 
in  the  Island  of  Cuba,  to  Portobello,  and  thence 
crossed  the  isthmus  to  the  coasts  of  the  southern 
ocean  ;  this  mistake  of  a  journalist  led  Mr.  Bon* 
pland  and  myself  to  travel  eight  hundred  leagues 
through  a  country  we  had  no  intention  to  visit. 
It  was  only  at  Quito,  that  a  letter  from  Mr.  De- 
lambre,  perpetual  secretary  of  the  first  class  of 
the  institute,  informed  us  that  Captain  Baudin 
went  by  the  Cape  of  Good  Hope,  without  touch- 
ing on  the  eastern  or  western  coasts  of  America. 
I  cannot  recall  without  regret  an  expedition, 
whict)  is  connected  with  several  events  of  my 
life,  and  the  history  of  which  has  lately  been 
sketched  by  a  *  man  of  science,  no  less  distin- 

*  Mr.  Perron,  lost  to  the  sciences  at  thirty-five  jean  of 
age,  after  a  long  and  painful  illness.    See  an  interesting  me. 
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guisfaed  for  the  number  of  his  discoveries,  than 
by  the  noble  courage  which  he  displayed  in  cir- 
ctunstaoees  of  extreme  difficulty  and  danger. 

When  I  went  into  Spain  I  could  not  carry  with 
me  the  complete  collection  of  my  physical,  geo- 
desical,  and  astronomical  instruments.  I  had  left 
the  duplicates  at  Marseilles,  with  the  intention 
of  ordering  them  to  be  sent  to  Tunis  or  Algiers, 
when  I  should  find  an  opportunity  of  passing 
over  to  the  coasts  of  Barbary.  In  peaceable  times 
travellers  ought  by  no  means  to  carry  with  them 
the  complete  collection  of  their  instruments : 
they  should  on  the  contrary  cause  them  to  be  sent 
successively,  in  order  to  replace  such  as  suffer 
most  by  use  and  carriage.  This  precaution  is 
particularly  necessary,  when  they  are  obliged  to 
determine  a  great  number  of  points  by  means 
merely  chronometrical.  But  in  times  of  maritime 
warfare,  it  is  highly  prudent  never  to  lose  sight 
either  of  instruments,  manuscripts,  or  collec- 
tions. Sad  experience,  as  I  have  observed  in  the 
introduction  to  this  work,  has  confirmed  the 
justness  of  this  observation.  Our  abode  at  Ma- 
drid and  Corunna  had  been  too  short,  to  trans- 
port from  Marseilles  the  meteorological  appara- 
tus I  had  left.        • 

It  was  in  vain  that  I  requested  it's  being  sent 


A     moiroothe  kfe  of  this  trailer,  by  Mr.  Deleuze,  in  his  An- 
n*k*du  Moseam,  t.  17. 
VOL.   I.  D 
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1*  the  Havannah,  after  our  return  from  th< 

m 

Oroonoko4  neither  the  apparatus  nor  the  achro- 
matic telescopes,  nor  the  timekeeper  by  Arnold, 
which  I  had  sent  for  to  London,  reached  Ame- 
riea.  The  fipHpwing  is  the  list  of  the  instru- 
ments I  had  collected  fop  my  journey  from  tin 
year  17*7,  and  whieh,  eaoepting  a  smal)  num- 
ber cgay  to  replace,  served  me  tilt  1804. 

LIST  Of  TH$  FqypiCAIf  AN*  ^$TRONO>fICf  I.  IN- 
STRUMENTS. 


-A  timekeeper  by  Lewis  Berthmd,  Ne.  27- 
timekeeper  had  belonged  to  the  celebrated 
Darda.  I  have  published  the  detail  of  itfi 
rate  of  goiog,  in  the  introduction  to  my  col- 
lection of  astronomical  observations ; 

A  demi-ebronometer  by  Seyffert,  serving  for  a* 
oertaimng  the  longitude  at  short  distances ; 

A  thpeejfoot  achromatic  telescope  by  Dolland>  in 
tended  for  the  observation  of  Jupiter**  satel 
litest 

A  tcleoeept  ly  <?amcht,  of/less  dimensions,  wit! 
an  apparatus  to  fix  the  instrument  to  tlfc 
*nmkof  a  tree,  in  forests ; 

A  hmHfr  deptwam*  with  a  micrometer  engrave* 
on  glass,  by  Mr.  Kohler,  astronomer  at  Dfres 
den.  This  apparatus*  placed  on  the  plane  o 
the  artificial  horizon,  serves  to  level  bases,  V 
measure  t^e  progress  of  an  eclipse  of  the  am 
or  the  moon,  and  determine  the  value  ,of  rer 
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small  angles  under  which  very  remote  moun- 
tains appear; 

A  sextant  by  Ramsden,  often  iriches  radius,  with 
a  silver  Hmb,  and  telescope*  which  magnify 
front  twelve  to  sixteen  times  ; 

A  snuff  box  sextant  by  Troughitm,  of  two  inches 
radios,  with  a  nonius  divided  into  minutes, 
telescopes  which  magnify  four  times,  and  an 
artificial  horizon  of  crystal.  This  small  instru- 
ment is  very  useful  for  travellers  when  forced 
in  a  boat  to  lay  down  the  sinuosities  of  a  ri- 
ver, of  take  angles  on  horseback  without  dis- 
mounting ; 

A  reflecting  and  repeating  rirck  by  Le  Noir,  of 
twelve  inches  diameter,  with  a  mirror  of  plati- 
na* ; 

A  theodotHe  by  Hurler,  the  azimuth  circle  of 
which  was  eight  inches  in  diameter ; 

An  artificial  horizon  by  Carochi,  of  plane  glass, 
she  inches  in  diameter,  with  an  air-bubble  le- 
vel,  the  divisions  of  which  are  equivalent  to 
two  sexagesimal  records ; 

A  quadrant  by  Bird,  with  a  radius  of  a  foot,  fur- 
nished with  a  double  division  of  the  limb  into 
ninety  and  ninety-six  degrees,  the  microme- 
ter screw  indicating  two  sexagesimal  seconds  ; 

*  I  bave  compared  in  another  place  the  advantages  and 
disadvantages,  in  long  journeys,  of  the  reflecting  instruments 
Ud  astronomical  repeating  circles.  (Astr+n.  Observ.  In  trod. 
U"  p.  17.) 

D    2 
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'the  perpendicularity  of  the  plane  capable  oi 
being  determined  by  means  of  a  plummet  and 
a  large  air-bubble  level ; 
A  graphometer  by  Ramsden,  placed  on  a  cane, 
with  a  magnetic  needle,  and  a  wire  meridian 
to  take  magnetical  azimuths ; 
A  dipping  needle  of  twelve  inches,  constructed 
on  the  principles  of  Borda  and  Le  Noir.  This 
instrument,  of  the  most  perfect  execution,  was 
ceded  to  me,  at  the  time  of  my  departure,  by 
the  French  board  of  longitude.    The  figure  of 
this  instrument  will  be  found  in  the  narrative 
of  the  voyage  of  d'Entrecasteaux  *,  the  astro- 
nomical part  of  which  was  composed  by.  a 
learned  navigator,  Mr.  de  Rossel.  An  azimuth 
circle  serves  to  find  the  plane  of  the  magnetic 
meridian,  either  by  correspondent  dips,  or  by 
seeking  the  position  in  which  the  needle  is 
vertical,  or  observing  the  minimum  of  the 
dippings.    The  instrument  is  verified  by  ob- 
serving on  the  east  and  west  side,  and  chang- 
ing the  poles ; 

A  variation  compass  by  Le  Noir,  constructed  oik 
the  principles  of  Lambert,  and  furnished  with 
a  wire  meridian.  The  nonius  was  divided  at 
every  two  minutes ; 

A  needle  twelve  inches  long,  furnished  with 
sight-vanes,  and  suspended  to  an  untwisted 
thread  according  to  the  method  of  Coulomb. 

*  Vol.  ii.  p.  14. 
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This  apparatus,  like  the  magnetic  telescope  of 
Prom/,  served  me  to  determine  the  small  ho- 
rary variations  of  the  magnetic  variation,  and 
the  intensity  of  the  forces  which  change  with 
the  latitudes.  The  oscillations  of  the  great 
magnetic  dipping  needle  of  Mr.  Le  Noir  give 
also  a  very  exact  measure  of  this  last  pheno- 
menon* 

A  magnetometer  o/Saussure*,  constructed  by  Mr. 
Paul  at  Geneva,  with  a  limb  that  corresponds 
to  an  arch  of  three  feet  radius ; 

An  invariable  pendulum,  constructed  by  Mr. 
Megnie,  at  Madrid; 

Two  barometers  by  Ramsden  ; 

Two  barometrical  apparatuses  <\*y  with  the  aid  of 
which  we  find  the  mean  height  of  the  barome- 
ter, by  successively  plunging  into  a  vessel  se- 
veral glass  tubes,  filled  with  mercury,  closed 
at  one  end  by  a  steel  screw,  and  placed  in  a 
metal  case ; 

Several  thermometers  by  Paul,  Ramsden,  Megnie, 
and  Fortin ; 

Two  hygrometers  ofSaussure  and  Deluc,  of  hair 
and  whalebone ; 

Two  electrometers  of  Bennet  and  Sauseure,  of 

•  Thii  magnetometer,  which  I  found  inaccurate,  the  theo- 
dolite, and  reflecting  circle,  are  the  only  instruments  which 
I  could  not  embark  with  me  at  Corunna. 

i  I  hare  described -this  apparatus  in  the  Journal  de  Phy- 
ttpe,  t:  xlvii,  p.  468,  and  in  my  Observ.  Astroo.  t.  i,  p.  966: 
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vases  to  measure  the  quantity  of  the  evapora- 
tion of  liquids  in  the  open  air ;  a  mercurial 
artificial  horizon ;  small  Ley  den  phials,  to  be 
charged  by  rubbing ;  galvanic  apparatus ;  re- 
agents to  try  some  experiments  on  the  chemi- 
cal composition  of  mineral  waters,  and  a  great 
number  of  small  tools  necessary  for  travellers 
to  repair  such  instruments  as  might  be  de- 
ranged from  the  frequent  falls  of  the  beasts  of 
burden. 

We  spent  two  days  at  Corunna,  after  our  in- 
struments were  embarked.  A  thick  fog,  which 
covered  the  horizon,  at  length  indicated  the 
change  of  weather  we  so  anxiously  desired.  On 
the  4th  of  June,  in  the  evening,  the  wind  turned 
to  the  north  east,  a  point,  which,  on  the  coast  of 
Gallicia,  is  considered  very  constant  during  the 
summer.  The  Pizarro  prepared  to  sail  on  the 
5th,  though  we  had  intelligence  but  a  few  hours 
before,  that  an  English  squadron  had  been  hail- 
ed from  the  watch  tower  of  Sisarga,  appearing 
to  stand  towards  the  mouth  of  the  Tagus.  Those 
who  saw  our  ship  weigh  anchor,  asserted  that 
we  should  be  captured  in  three  days,  and  that, 
forced  to  follow  the  fate  of  the  vessel,  we  should 
be  carried  to  Lisbon.  This  prognostic  gave  us 
the  more  uneasiness,  as  we  had  known  some 
Mexicans  at  Madrid,  who,  in  order  to  return  to 
Vera-Cruz,  had  embarked  three  times  at  Cadiz, 
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lished  by  Mr.  Gay-Lussac  in  the  memoirs  of 
the  society  of  Arcueil* ; 

A  phosphoric  eudiometer  by  RebouL  fry  the 
nice  researches  of  Mr.  Thenard,  on  charcoal 
rohted  with  phosphorus,  it  is  proved,  that  the 
slow  action  of  this  acidiftaWe  basis^  yields 
results  lesfe  exact  than  stroihg  ttHsfotlMion ; 

An  apparatus  by  Paul,  proper  to  4eterttitie  tfith 
the  greatest  precision  the  degrtekl  wind*  wa- 
ter boils  at  different  heights,  above  the  letfcl  of 
the  ocean.  The  thermometer  with  a  double 
nonius  had  been  constructed  from  the  appa- 
ratus, which  Mr.  de  Saussure  employed  in  his 
excursions ; 

A  ihArmometrical  lead  by  Dum&tter±  consisting 
of  a  cylindric  vase,  furnished  with  two  conical 
valves,  and  enclosing  a  thermometer ; 

Two  areometers  of  Nicholson  and  Dotlond  ; 

k  compound  microscope  <qf  Htfrmnn,  described 
in  the  history  of  the  Cryptogamise  by  Mr;  Hed- 
wig ;  a  standard  metre  by  Le  Noifr ;  a  land  sur- 
veyor's chain ;  aft  assay  balance ;  a  rain  gauge  ; 
tubes  of  absorption  to  indicate  small  quanti- 
ties of  carbonic  add  and  oxygen,  by  means  of 
Kim-water*  or  a  solution  of  Bulptrurtet  bf  pot- 
ash; some  Hauy's  electrosc&pical  apparatuses; 

•  Vol.  2,  p.  236.  See  also  the  memoirs  in  the  composition, 
of  the  air  which  I  published  conjointly  with.  Mr.  Gay-Lussac 
in  the  Journal  de  Physique,  vol.  lix,  p.  129,  and  my  Zoolo- 
gical Observations,  vol.  i,  p.  25tt. 

t  Bulletin  of  the  Philomathic  Society,  1812,  No.  37,  p.  93. 
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<m  the  shone.  Towards  the  close  of  day,  the 
wind  increased,  and  the  sea  ran  high.  We  di- 
rected our  course  to  the  north-wait,  in  Order  tb 
avoid  the  English  frigates,  which  we  Supposed 
were  cruising  off  those  coasts.  About  nine  #e 
spied  the  light  of  a  fishing  hut,  at  Sisarga,  which 
was  the  last  object  we  beheld  in  the  west  of 
Europe.  As  we  advanced,  this  feeble  light 
mingled  itself  with  the  stars,  which  rise  on  the 
horizon ;  and  our  eyes  remained  involutotarHy 
fixed  on  this  object.  Such  impreteidris  are  wtt 
easily  effaced  from  the  memory  of  those  who 
hfcve  undertaken  long  voyages,  at  an  age  whan 
the  *«motioiis  of  the  heart  are  in  full  vigour. 
Hdwmsny  remembrances  are  awakened  in  the 
imagination  by  a  luminous  point,  which,  in  the 
Midst  of  an  obscure  night,  appearing  at  intervals 
fcbove  the  swelling  waves,  points  out  the  coart 
of  our  nbtive  home  ! 

We  were  obliged  to  run  under  our  courses,  at 
the  rate. of  ten  knots,  though  the  vessel  was  not 
constructed  for  making  such  way.  At  six  in  the 
morning  the  ship  rolled  So  much,  that  the  fore- 
top  gallant  mast  was  carried  away,  but  without 
•oy  disagreeable  consequence.  As  we  weft 
thirteen  days  in  our  passage  from  Coriinna  to 
the  Canary  Islands,  iV  was  long  enough  to 
pose  us  to  the  danger  of  meeting  English 
sels,  on  stations  so  much  frequented  as  the 
coasts  of  Portugal.    No  sail  however  appeared 
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add  who,  haying  been  each  time  taken  at  the 
entrance  of  the  port,  were  obliged  to  retain  to 
Spain  through  Portugal 

The  Pizarro  set  sail  at  two  in  the  afternoon. 
As  the  long  and  narrow  passage  by  which  a  ship 
sub  from  the  port  of  Corunna  opens  towards  the 
north,  and  the  wind  was  contrary,  we  made 
eight  short  tacks,  three  of  which  were  useless.  A 
fresh  tack,  was  made,  but  very  slowly,  and  we 
were  for  some  moments  in  danger  at  the  foot  of 
the  fort  St.  Amarro ;  the  current  having  driven 
us  very  near  the  rock,  on  which  the  sea  breaks 
with  considerable  violence.    We  remained  with 
oar  eyes  fixed  on  the  castle  of  St.  Antony,  where 
the  unfortunate  Malaspina*  was  then  a  captive 
in  a  state  prison.    On  the  point  of  leaving  Eu- 
rope to  visit  the  countries  which  this  illustrious 
traveller  had  visited  with  so  much  advantage,  I 
could  have  wished  to  have  fixed  my  thoughts 
on  some  object  less  affecting. 

At  half  past  six  we  passed  the  Tower  of  Her- 
cules, which  is  the  lighthouse  of  Corunna,  as  we 
have  already  mentioned,  and  where,  from  the  re- 
motest times,  a  coal  fire  is  kept  up  for  the  direc- 
tion of  vessels.  The  light  of  this  fire  is  no  way 
proportionate  to  the  beautiful  construction  of  so 
vast  an  edifice ;  being  so  weak,  that  the  ships  can- 
not perceive  it  till  they  are  in  danger  of  striking 


ii  Politique  sur  le  Mexique,  t.  i,  p.  338.    Obscrr. 
ABtron.  t.  i,  p.  34. 
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head  an  English  convoy,  which  sailed  along1  the 
coast;  steering  towards  the  south  east.  In  order 
to  avoid  it,  we  altered  our  course  during  the 
night.  From  this  moment  no  light  was  permit- 
ted in  the  great  cabin,  to  prevent  our  being  seen 
at  a  distance.  This  precaution,  used  on  board 
all  merchant-vessels,  and  prescribed  in  the  regu- 
lations of  the  packet-boats  of  the  royal  navy, 
was  extremely  irksome  to  us  during  the  passages 
we  made  in  the  course  of  the  five  following 
years.  We  were  constantly  obliged  to  make 
use  of  dark  lanterns  to  examine  the  temperature 
of  the  water,  or  read  the  divisions  on  the  limb 
of  the  astronomical  instruments.  In  the  torrid 
zone,  where  twilight  lasts  but  a  few  minutes, 
our  operations  ceased  almost  at  six  in  the  even- 
ing. This  state  of  things  was  so  much  the  more 
displeasing  to  me,  as  from  the  nature  of  my 
constitution  I  never  was  subject  to  sea  sickness, 
and  feel  an  extreme  ardour  for  study  during  the 
whole  time  I  am  at  sea.  r 

A  voyage  from  the  coast  of  Spain  to  the  Ca- 
nary Islands,  and  thence  to  South  America,  is 
scarcely  attended  with  any  event  which  deserves 
attention,  especially  when  undertaken  in  sum- 
mer. The  navigation  is  often  less  dangerous 
than  crossing  one  of  the  great  lakes  of  Switzer- 
land ;  I  shall  therefore  confine  myself  in  this  nar- 
rative to  the  general  results  of  the  magnetic  and 
meteorological  experiments,  which  I  made  in  this 
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part  of  the  ocean :  and  offer  some  observations, 
which  may  prove  interesting  to  navigators. 
Whatever  relates  to  the  variations  of  the  tem- 
perature of  the  air,  and  that  of  the  sea,  the  hy- 
grometrical  state  of  the  atmosphere,  the  bine 
colour  of  the  sky,  the  inclination  and  intensity 
of  the  magnetic  focus,  will  be  found  collected 
in  my  journal  at  the  end  of  the  third  chapter, 
where  it  will  be  seen,  from  the  detail  and  num- 
ber  of  experiments,  that  we  endeavoured  to  make 
the  best  use  possible  of  the  instruments  with 
which  we  were  furnished.  It  were  to  be  wished, 
that  the  same  observations  could  be  repeated  in 
the  African  and  Asiatic  seas,  to  indicate  exactly 
the  constitution  of  the  atmosphere  which  covers 
the  great  basin  of  the  waters. 

The  9th  of  June,  latitude  39°  50',  and  longi- 

tade  1 6°  KK  west  of  the  meridian  of  the  obser  v- 

atory  of  Paris,  we  began  to  feel  the  effects  of 

the  great  current,  which  from  the  Azores  directs 

itself  towards  the  Straits  of  Gibraltar,  and  the 

Canary  Islands.    Comparing  the  place  of  our 

ship  deduced  from  Berthoud's  time-keeper  with 

the  pilot's  reckoning,  I  was  able  to  discover  the 

smallest  variations  in  the  direction  and  velocity. 

fo  the  currents.    From  37°  to  30°  of  latitude, 

tJie  vessel  was  sometimes  carried  in  twenty-four 

liours,  from  eighteen  to  twenty-six  miles  to  the 

east.     The  direction  of  the  current  was  at  first 

£  by  S,  but  nearer  the  Straits  it  became  due 
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east.  Captain  Mackintosh,  and  one  of  the  most 
distinguished  navigators  of  our  time,  Sir  Erasmus 
Gower,  have  noticed  the  modifications  of  this 
movement  of  the  waters  at  different  seasons  of 
the  year.  Several  pilots  who  frequent  the  Ca- 
nary Islands  have  found  themselves  on  the 
coasts  of  Lancerotte,  when  they  expected  to 
make  good  their  landing  on  the  Isle  of  Teneriffe. 
Mr.  de  Bougainville*,  in  his  passage  from  Cape 
Finisterre  to  the  Canary  Islands,  found  himself 
in  sight  of  the  Isle  of  Ferro,  4°  more  to  the 
east  than  his  reckoning  indicated. 

The  current  which  is  felt  between  the  Azores, 
the  southern  coasts  of  Portugal,  and  the  Canary 
Islands,  is  commonly  attributed  to  that  tendency 
towards  the  east,  which  the  Straits  of  Gibraltar 
impress  on  the  waters  of  the  Atlantic  Ocean. 
Mr.  de  Fleurieu,  in  notes  added  to  the  voyage 
of  Captain  Marchant-fs  observes  even,  that  the 
Mediterranean,  losing,  by  evaporation,  more 
water  than  the  rivers  can  supply,  causes  a 
movement  in  the  neighbouring  ocean,  and  that 
the  influence  of  the  Straits  is  felt  at  the  distance 
of  six  hundred  leagues.  Without  derogating 
from  the  sentiments  of  esteem  which  I  owe  to 
this  celebrated  navigator,  from  whose  works  I 
have  derived  much  instruction,  I  may  be  per- 
mitted to  consider  this  important  object  in  a  far 
more  general  point  of  view.    ' 

*  Voyage  round  the  World,  vol.  i.  p.  10. 
+  Vol.  ii.  p.  0  and  229. 
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When  we  cast  our  eyes  over  the  Atlantic,  or 
thai  deep  valley  which  divides  the  western  coasts 
of  Europe  and  Africa  from  the  eastern  coasts  of 
the  new  continent,  we  distinguish  a  contrary 
<&reetion  in  the  motion  of  the  waters.  Between 
the  tropics,  especially  from  the  coasts  of  Senegal 
to  the  Caribbean  Sea,  the  general  current,  that 
which  was  earliest  known  to  mariners,  flows 
oonstabtfy  from  east  to  west.  This  is  called  the 
Squinoetial  current.  Its  mean  rapidity,  corres- 
ponding to  different  latitudes,  is  nearly  the  same 
m  the  Atlantie  and  in  the  Southern  Ocean,  and 
may  be  estimated  at  nine  or  ten  miles  in  twenty- 
foor  hoars,  consequently  from  0*59  to  0*65  of  a 
fopi  every  second  * !  In  those  latitudes  the  wa- 
ter* nut  towards  the  west,  with  a  velocity  equal 
to  a  fourth  of  the  rapidity  of  the  greater  part  o' 
the  large  rivers  of  Europe.  The  movement  of 
the  ocean,  in  a  direction  contrary  to  that  of  the 
rotation  of  the  globe,  is  probably  connected  with 
this  last  phenomenon,  only  as  for  as  the  rotation 
changes  the  polar  winds,  which,  in  the  low  re- 
gions of  the  atmosphere,  bring  back  the  cold  air 
of  the  high  latitudes  towards  the  equator,  into 

*  In  comparing  the  observations  which  I  had  occasion  to 
make  in  the  two  hemispheres,  with  those  which  are  laid  down 
in  the  voyages  of  Cook,  La  Peyrouse,  d'Entrescaateaux, Van- 
couver, Macartney,  Krosenstern  and  Marchand,  I  found  that 
*he  swiftness  of  the  general  current  of  the  tropics,  varies 
from  5  to  18  miles  in  twenty-four  hours,  or  03  to  1*2  feet 
etch  second. 
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trade  winds*.  To  this  general  impulsion,  which 
these  trade  winds  give  the  surface  of  the  seas* 
we  must  attribute  the  equinoctial  current,  the 
force  and  rapidity  of  which  are  not  sensibly  mo- 
dified by  the  local  variations  of  the  atmosphere. 

In  the  channel  which  the  Atlantic  has  dog 
between  Guiana  and  Guinea,  on  the  meridian 
of  20  or  23  degrees,  from  the  8th  or  9th  to  the 
2d  or  3d  degrees  of  northern  latitude,  where  the 
trade  winds  are  often  interrupted  by  the  winds 
which  blow  from  the  south,  and  south-south- 
west, the  equinoctial  current  is  more  inconstant 
in  it's  direction.  Towards  the  coasts  of  Africa, 
the  vessels  are  drawn  towards  the  south-east ; 
whilst  towards  the  Bay  of  All-saints  and  Cape 
St.  Augustin,  the  coasts  of  which  are  dreaded  by 
navigators  who  are  sailing  towards  the  mouth  of 
the  Plata,  the  general  motion  of  the  waters  is 
masked  by  a  particular  current,  the  effects,  of 
which  extend  from  Cape  St.  Roche  to  the  Isle  of 
Trinidad;  and  which  runs  north-west  with  a 
mean  velocity  of  a  foot  or  a  foot  and  a  half 
every  second. 

The  equinoctial  current  is  felt,  though  feebly, 
even  beyond  the  Tropic  of  Cancer,  in  the  26th 

•  H alley,  on  the  cause  of  the  general  trade  winds,  in  the 
Philosoph.  Trans,  for,  the  year  1735,  p.  68.  Dallon,  Meteorology 
Exp.  and  Essays  J  793,  p.  89.  Laplace,  Explan.  of  the  System, 
of  the  World,  p.  227.  The  limits  of  the  trade  winds  were* 
Jor  the  first  time,  determined  by  Dampierre,  in  1666. 
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and  28th  degrees  of  latitude.     In  the  vast  basin 
of  the  Atlantic,  at  six  or  seven  hundred  leagues 
from  the  coasts  of  Africa,  the  vessels  from  Eu- 
rope bound  to  the  West  Indies,  find  their  sail- 
ing accelerated  before  they    reach   the  torrid 
zone.     More  to  the  north,   under  28  and  35 
degrees,  between  the  parallels  of  Teneriff  and 
Ceuta,  in  46  and  48  degrees  of  longitude,  no 
constant  motion  is  observed  ;  there,  a  zone  of 
140  leagues  in  breadth  separates  the  equinoctial 
current,  the  tendency  of  which  is  towards  the 
west,  from  that  great  mass  of  water  which  runs 
towards  the  east,  and  is  distinguished  for  it's  ex- 
traordinary high  temperature.    To  this  mass  of 
waters,  known  by  the  name  of  the  Gulf-stream*, 
the  attention  of  naturalists  was  directed  in  1776 
by  the  curious  observations  of  Franklin,  and  Sir 
Charles  Blagden.     It's  direction  having  lately 
become  an  important    object  of  investigation 
among  the  English  and  American  navigators, 
%ve  roust  go  farther  back,  to  take  a  more  general 
view  of  this  phenomenon. 

The  equinoctial  current  drives  the  waters  of 
the  Atlantic  towards  the  coasts  inhabited  by  the 
^fosquito  Indians,  and  towards  those  of  Hon- 
duras. The  New  Continent,  stretching  from 
south  to  north,  forms  a  sort  of  dyke  to  this  cur- 

*  Sir  Francis  Drake  bad  already  observed  this  extraordi- 
nary movement  of  the  waters,  but  he  was  unacquainted  with 
t&ieir  elevated  temperature. 
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vent.    13*  waters  &ne  carried  a*  Aret  I*  *{wr 
rorllHeeat,  and  passing  into  the  Girtf  of  MffPW 
Enough  the  atrait  which  j*  formed  by  Fab?- 
Cape  and  Cape  St.  Antonio,  foltew  Ale  frfffldj.qgfr 
*if  the  Mexico  coaat,  from  Vs*a  Cri«  to  tbr 
*nofcth  of  the  Bap  dei  Norte,  pad  tbenoe  to  ib*r 
mouths  *f the  Mfeaisippi,  *»d  the  4bpa)p  to  >b^- 
>west  ef  ihe    southern   extreuwty   x>f  Florida, 
iianng  made  this  vast  circuit  to  the  west*  ft? 
«orth,  the  east,  and  the  south,  the  current  takep^ 
*  new  direction  towards  the  aorth,  and  thaws? 
itself  with  impetuosity  into  the  Gulf  ^f  Florida- 
I  there  observed,  in  the  month  ,of  May,  l$04r 
fa  4be  26th  and  27tb  degrees  of  latitude,  a  e»te- 
Htyof  eighty  miles  in  twenty-four  bow*,  ar  &*p 
fee*  every  second,  though  at  this  |*tied  *kf 
mirth  wind  blew  with  great  violence,    M  the 
end  of  tfee  <3utf«f  Florid?,  in  the  ptr*Udl  pf 
Gape  Oanna/veral,  ihe  Gulfctrearo,  or  iwrent 
af  Florida,  runs  to  the  north-east,    U'a  ray&Uiy 
tesemhles  that  of  a  torrent,  and  is  aonetfraes 
five  miles  an  hour.    The.  pilot  #nay  jttdgie,  iritk 
so  we  ftertainty,  of  Ihe  error  of  his  retftaaing,  and 
af  the  proximity  of  his  approach  tonwds  ]Njw 
¥^,  Philadelphia,  *r  Charlestowa  #,  when  be 

*  TJw  current  of  Florida  flows  at  greater  distances  from  the 
coasts  of  the  United  States,  as  it  advances  towards  the  north. 
JU*s  position  beiug  exactly  marked  in  the  new  maritime  eharts, 
l^e  n^igatotr  find*  the  longitnde.pfthe  vessel  to  half  a  degree, 
when  he  is  on  the   brink  of  the  current,  where  the  e<Wj 
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iyache$  the  edge  of  the  stream ;  for  the  elevated 
temperature  of  the  waters ;  their  strong  saltness, 
indigo-bloe  colour,  and  the  shoals  of  sea-weed 
^hw\h  cover  the  surface,  $s  well  as  the  hqat  of 
the  surrounding  atmosphere,  sensible  even  in 
yjnter,  nil  indicate  the  Gulf-stream.  Jt'p  ra- 
pidity diminishes  towards  the  north,  at  the  same 
fjjne  that  it's  breadth  increases,  and  the  waters 
oopl.  Between  Cayo  Biscaino  and  the  bank  of 
Jfebawa*,  }he  breadth  is  only  15  leagues,  whilst 
UL&e  latitude  of  38  degrees  and  a  half,  it  is  17, 
qpd  in  the  parallel  of  Charles  town,  opposite 
pape  Henlopen,  from  40  to  50  leagues.  The 
papkJKy  of  the  current  is  from  three  to  five  miles 
pj)  V<mr,  where  t{ie  stream  is  the  narrowest,  and 
is  p#ly  Qup  mile  as  it  advances  towards  the 
north.  The  waters  of  the  Mexican  Gulf,  forcibly 
dr^wn  tjo  the  north-east,  preserve  their  warm 
temperature  to  such  a  point,  that  at  40  and  41 
Agrees  of  latitude  I  found  them  at  225°  (18° 
R.),  when,  out  pf  the  current,  the  heat  of  the 
ojcean  at  it's  surface  was  scarcely  17*5°  (14°  R.). 
Ip  the  parallel  of  New  York  and  Oporto,  the 

begins,  if  be  obtain  a  good  observation  for  the  latitude.  This 
method  is  practised  by  a  great  number  of  captains  of  mer- 
efaaat  strips  who  cross  from  Europe  to  North  America. 

*  Journal  of  Andrew  ElUcott,  Commissioner  of  the  United 
Skates,  for  determining  the  boundary  on  this  Ohio  and  Missisippi, 
1808,  p.  2410 .  Hydraulic  and  Nautical  OUerxatums  on  the  At- 
l<mtk  Ocean,  by  Gov.  PownalL    (Lond.  1787.) 
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temperature  of  the  Gulf-stream  is  consequently 
equal  to  that  of  the  seas  of  the  tropics  in  the 
1 8th  degree  of  latitude ;  as  for  instance,  in  the 
parallel  of  Porto  Rico,  and  the  islands  of  Cape 
Vewi. 

To  the  east  of  the  port  of  Boston,  and  on  the 
meridian  of  Halifax,  under  41°  25'  of  latitude, 
and  67°  of  longitude,  the  current  is  near  80 
leagues  broad.    From  this  point  it  turns  sud- 
denly to  the  east,  so  that  it's  western  edge,  as  it 
bends,  becomes  the  western  limit  of  the  running- 
waters,  skirting  the  extremity  of  the  great  bank 
bf  Newfoundland,  Which  Mr.  Volney  ingeniously 
tails  the  bar  of  the  mouth  of  this  enormous  sea 
river*.    The  cold  waters  of  this  bank,  which 
according  to  my  experiments  are  at  the  temper- 
ature of  8-7°  or  10*  (7°  or  8°  R.)  present  a  strik- 
ing contrast  with  the  waters  of  the  torrid  zone, 
driven  to  the  north  by  the  Gulf-stream,  the  tem- 
perature of  which  is  from  21°  to  22  5°  (7°  to  18* 
R.) .    In  these  latitudes,  the  caloric  is  distributed 
in  a  singular  manner  throughout  the  ocean; 
the  waters  of  the  bank  are  9*4°  colder  than  the 
neighbouring  sea ;  and  this  sea  is  3°  colder  than 
the  current.    These  zones  can  have  no  equili- 
brium of  temperature,  having  a  source  of  heat, 

*  Tableau  du  cliaiat  et  du  sol  des  Etats-Unis,  T.  i,p.  380* 
Homme,  Tableau  dea  Vents,  dea  Maries  et  des  Coo  rants,  T. 

i,  p.  228. 
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fir  a  cause  of  refrigeration,  which  is  peculiar  to 
each,  and  the  influence  of  which  is  permanent** 
From  the  bank  of  Newfoundland!  or  from  the 
S2d  degree  of  longitude  to  the  Azores,  the  Gvlf- 
stream  continues  its  course  towards  the  east,  and 
the^ast-soath-east.  The  waters  still  preserve  a 
part  of  the  impulsion  they  have  received  near  a 
thousand  leagues  distance,  in  the  straits  of  Flo- 
rida, between  the  Isle  of  Cuba,  and  the  shoals 
of  Tortoise  Island.  This  distance  is  double  the 
length  of  the  course  of  the  river  of  the  Amazons, 
from  Jaen  or  the  Straits  of  Manseriche  to  Grand 
Para.  On  the  meridian  of  the  Isles  of  Corvo  and 
Floras,  the  most  western  of  the  group  of  the 
Azores,  the  breadth  of  the  current  is  1 60  leagues. 
When  vessels,  on  their  return  from  South  Ame- 
rica to  Europe,  endeavour  to  make  these  two 
islands  to  rectify  their  longitude,  they  constantly 
perceive  the  motion  of  the  waters  to  the  south* 
east.  At  the  33d  degree  of  latitude  the  equi- 
noctial current  of  the  tropics  is  in  the  near  vici- 
nity  of  the    Gulf-stream.     In  this  part  of  the 

•  In  treating  of  the  temperature  of  the  ocean,  we  should 
carefully  distinguish  four  very  different  phenomena ; — 1st,  the 
tesaperatnre  of  the  water  at  it's  surface  corresponding  to  dif- 
ferent latitudes,  the  ocean  being  considered  as  in  repose;  2dJy , 
the  decrement  of  caloric  in  the  successive  strata  of  the  water ; 
3dly,  the  effect  of  the  deep  shoals  on  the  temperature  of  the 
ocean;  4thly,  the  temperature  of  the  currents,  which  cause 
the  waters  of  one  zone  to  pass  with  acquired  velocity  across 
the  motionless  waters  of  another  zone. 
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oce&rif,  we  may  Iri  a  single  diy  piss  from  watef 
that  tftfw  towards  the  west,  irito  those  which  rtfi 
to  the  south-east  or  east-south-east. 

Prom  the  Azores,  the  current  6f  Florida  tiirri 
towards  the  straits  of  Gibraltar,  the  fete  6f  Hftl 
deira,  and  th'6  group  of  the  Canatfy  f  slaftdk.  Tfi 
opgnfng  of  the  Miliars  of  Hercules  has:  no  dotfl! 
accelerated  the  motion  of  the  Waters  toi&tfft  ifi 
east.  We  tnay  in  this  poitft  of  view  assort,  tW 
thfe  bttbH,  by  Which  the  Mediterranean  cotftmti 
nicates  with  the  Atlantic,  produces  it's  eftkUki 
a  £reat  distance ;  but  it  is  probable  disci,  ifi&l 
without  the  existence  of  this  strait,  the  vesfife) 
which  sail  to  Teneriffr  woiild  be  driven  to  tfa 
south-east  by  a  cause,  which  tVe  tttutit  &£k  H\ 
the  coasts  of  the  New  World.  Every  diotitih  1 
the  cause  of  another  motioti  in  thfc  Vast  basin  c 
the  seas  as  well  as  in  the  aerial  ocean.  Puf&mnj 
the  currents  to  their  most  distant  source^,  aril 
reflecting  on  their  variable  celerity,  sofnetiiSfe 
decreasing  as  between  the  Gulf  of  Florida  aik 
the  bank  of  Newfoundland  ;  at  other  timed  ffdg 
menting,  as  in  the  neighbourhood  of  the  Strut 
of  Gibraltar,  and  near  the  Canary  Islands,  w< 
cannot  doubt  but  the  same  cause  which  drive 
the  waters  to  make  the  circuitous  sweeji  6f  thi 
Gulf  of  Mexico,  agitates  them  also  near  the  Isi 
of  Madeira. 

It  id  to  the  south  of  this  island,  that  we  cai 
follow  the  current,  in  it's  direction  to  the  S.  E 
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tad  S*  S.  B.  towards  the  coast  of  Africa,  between 
CapeCatrtiu  a*d  Cape  Bojador.  In  theie.  toti* 
todei  a  vttse*  beeaimfc*  is  carried  on  the  coast* 
at  the  time  fo  is  thought  at  a  great  distance,  if 
lb*  rerikofting  be  not  corrected.  Wem  the  mo*, 
tkm  of  the  waters  eaused  by  the  opening  at  the 
Straits  of  Gibraltar*  why,  on  the  sooth  of  these 
Straits,  sboaldit  not  follow  aa  opposite  duttcttotrt 
Ob  the  contrary  >  iu  the  25»b  and  26th  degree* 
<tf  latitude  the  current  flows  at  first  directly  to 
the  soothe  and  then  to  the  sotrtb-wett.  Cape 
Blanc,  which,  after  Gape  Verd,ie  the  most  salient 
promontory,  seems  to  have  *&  iaflueftce  on  this 
direction,  and  it  is  in  this  parallel  thttt  the  wa- 
ters, of  whksb  we  hare  followed  the  fttavse  fh>M. 
the  coasts  of  Honduras  to  those  of  Africa,  mht 
with  the  great  current  of  the  tropics  to  begfa 
their  totfr  from  east  to  #est.  We  h***  already 
observed*  that,  several  hundred  leagued  td  the 
west  of  the  Canary  Islands,  the  motion  which  is 
peetifiar  to  the  equinoctial  waters  is  felt  hi  the 
temperate  none  from  the  38th  and  99th  degrees 
of  borthern  latitude ;  but  oti  the  meridian  of  the 
Island  of  Ferro,  the  vessels  reach  the  south  as 
for  as  the  tropic  of  Cancer,  before  they  find 
themselves,  by  their  reckoning,  to  the  east  of 
their  true  positioU. 
I  hope  to  have  given  some  value  to  the  chart* 

*  Thif  chart  whiob  I  began  to  sketch  in  October,  1804, 
betide  the  temperate**  of  the  tea,  furaitbes  observation*  on  the 
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of  the  Northern  Atlantic  Ocean,  which  I   have 
published,  by  tracing  in  it  with  particular  care  the 
direction  of  this  retrograde  current,  that  like  a 
river,  the  bed  of  which  is  gradually  enlarged, 
traverses  the  vast  extent  of  the  sea.    I  flatter  my- 
self that  the  navigators,  who  have  studied  the 
charts  of  Jonathan  Williams,  of  Governor  Pow- 
nail,  of  Heather,  and  of  Strickland  *,  will  find 
several  objects  in  mine  worthy  of  their  attention. 
Independent  of  the  observations  I  have  made 
during  six  voyages,  namely,  from  Spain  to  Cuma- 
na,  from  Cumana  to  the  Havannah,  from  the  Isle 
of  Cuba  to  Carthagena  in  America,  from  Vera 
Cruz  to  the  Havannah,  from  this  port  to  Phila- 
delphia, and  from  Philadelphia  to  the  coasta  of 
France;  I  have  collected  in  this  map  all  that  my 
laborious  and  active  exertions  could  discover:  ia 
the  journals  of  such  authors,  as  have  been  able 
to  make  use  of  astronomical  means  to  determine 
the  effect  of  the  currents.    I  have  indicated  also 
the  latitudes,  in  which  the  motion  of  the  water* 
is  not  constantly  perceived  ;  for  in  the  same  man- 
ner as  the  northern  limit  of  the  current  of  the  tro- 

dip  of  the  magnetic  needle,  the  lines  without  variation,  the  in- 
tensity of  the  magnetic  forces,  the  stripes  of  floating  sea  weed* , 
and  other  phenomena  which  interest  physical  geography. 

N.B.  This  chart,  not  yet  engraved,  will  be  published  in 
the  succeeding  volumes. 

*  Amer.  Trans,  vol.  ii,  p.  328  ;  vol.  iii,  p.  82  and  194  ; 
vol.  v,  p.  90 ;  and  an  interesting  essay  on  the  currents,  by 
Mr.  Dehunetherie.    Journ.  de  Phys.  1808,  t  87,  p.  91. 
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pics  and  that  of  the  trade  winds  vary  according 
to  the  seasons,  the  Gulf-stream  ako  changes  it's 
place  and  direction.  These  changes  become  very 
perceptible  from  the  38th  degree  of  latitude  as 
far  as  the  great  bank  of  Newfoundland,  and  are 
observed  even  between  the  48th  degree  of  longi- 
tude west  of  Paris,  and  the  meridian  of  the 
Azores.  The  variable  winds  of  the  temperate 
roue,  and  the  melting  of  the  ice  of  the  northern 
pole,  whence  in  the  months  of  July  and  August 
a  great  quantity  of  fresh  water  flows  towards  the 
south,  may  be  considered  as  the  principal  causes, 
winch  modify  in  these  high  latitudes,  the  force 
and  direction  of  the  Gulf-stream. 

We  have  just  seen  that  between  the  parallels 
of  11  and  43  degrees,  the  waters  of  the  Atlantic 
are  drawn  on  by  the  currents  in  a  continual 
whirlpool  Supposing  that  a  molecule  of  water 
returns  to  the  same  place  from  which  it  departed, 
we  can  estimate,  from  our  present  know  ledge  o 
the  swiftness  of  currents,  that  this  circuit  of  3800 
leagues  is  not  terminated  in  less  than  two  years 
and  ten  months.  A  boat,  which  may  be  sup- 
posed to  receive  no  impulsion  from  the  winds, 
would  require  thirteen  months  from  the  Canary 
islands  to  reach  the  coast  of  Caraccas,  ten  months 
to  make  the  tour  of  the  Gulf  of  Mexico  and 
reach  Tortoise  Shoals  opposite  the  port  of  the 
Havannah,  while  forty  or  fifty  days  might  be  suf- 
ficient to  carryit  from  the  Straits  of  Florida  to  the 
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bank  of  Newfoundland;  It  would  be  (fiftcidW 
fix  the  rapidity  of  the  retrograde  current  ft** 
this  bank  to  the  coasts  of  Africa :  estimating  tl 
me&n  velocity  of  the  water*  at  seveta  tt  eigl 
milts  in  twenty-four  hours,  we  find  ten  cto  eten 
fnonthe  for  this  tatt  distance.  Soeh  are  the  4 
feet*  of  this  slow  but  regular  motion,  which  ag 
tates  the  waters  of  tbeocefcfc.  Those  of  the  rw 
of  the  Amttaons  take  nearly  forty-ive  day*1 
flow  from  Tomependd  to  Grarid  Para* 

A  short  time  before  my  arrival  a*  Tenet-iffy  tl 
se&bad  left  in  the  road  of  St.  Croix  a  trunk  of 
eedrekl  odolrata  covered  with  the  bark.  It 
American  tree  vegetates  exclusively  under  ti 
trtJpioty  or  m  the  neighbouring  regions.  It  had  i 
doubt  been  torn  up  on  the  coast  of  the  toot  klei 
or  of  that  of  Honduras.  The  nature  of  the  woo 
and  the  lichens  which  covered  it's  bark,  we 
evident  proofe,  that  this  trunk  did  not  belong* 
thede  Submarine  forests^  which  ancient  revd 
ItofiS  of  the  globe  have  deposited  in  lands  trai 
ported  from  the  polar  regions.  If  the  cedre 
instead  of  having  been  thrown  bn  the  strand 
Tetieriff*  had  been  carried  farthersouth,  it  won 
probably  have  made  the  whole  tour  of  the  J 
ktntie,  and  returned  to  it's  native  soil  with  i 
general  ebttent  of  the  tropics.  This  conjetti 
ii  supported  by  a  fact  of  more  ancietrt  date*  i 
oorded  in  the  general  history  of  the  Canaries 
tike  Abb£  Viera.    In  1770)  a  small  vessel  lad 
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Wifctt  trite,  and  bound  frtato  tho  fetoro*  rt  Lane&< 
fottt,  ttf  6aoto  CnM*  in  T*deriff,  Was  driven  to 
setet,  white  hone  of  the  crew  wer*  oto  ho&t&  The 
fttotMm  of  the  waters  from  east  to  treat,  tidrried 
It  to  Anrttfea,  Where  it  Weftt  oh  ahote  at  La 
Griayra  tiear  Oaraecas  #. 

Yfaiifet  th6  art  6f  havigation  wfcs  yet  in  itfe  itt- 
feiicy,  the  <?ufr-sttt&m  futnifehed  the  gfctiiuS  df 
fchristopherCbtatobos  With  6ertafh  inditiatidds  dt 
the  existence  of  western  regions.  Two  ctifp&te, 
the  featured  of  Which  indicated  a  rtum  ot  tm- 
tti6Wn  fnen,  Wert  thrown  oh  thfe  coasts  of  the 
Azores,  towards  the  end  of  the  15th  cerittiry. 
Nearly  at  the  sattfte  pefriod,  the  brdther-iri-Iawof 
Coldinbtte,  Petd*  Corrfea,  gorttfddr  of  Pdrto  San- 
td,  found  od  thfe  strand  of  this  island  pieties  of 
bamboo  of  an  extraordinary  size,  bt bright  thithfer 
by  the  Western  currents-f\  These  Corpses  tttid  the 
bamboos  attracted  the  attention  of  the  Getio&e 
navigator,  who  ddnjectiired,  that  both  came  frdrti 
a  continent  situate  towards  the  WfeSt ;  We  know 
at  present,  that  in  the  toh-id  zOne  the  ttdd^ 
winds  and  ttife  current  of  the  tropics  are  id  oppcf- 
sition  to  every  motion  of  the  waves  in  the  dire<5- 
tion  of  the  earth's  rotation.  The  productions  of 
the  hew  world  cannot  reach  the  old,  but  by  the 
very  high  latitudes,  and  in  following  the  diMd- 

*  Viera  Hist.  gfeo.  de  las  labs  Canarias,  t  it),  p.  167* 
t  Munorz,  Hist,  del  nuevo  mundo,  Lib.  ii,§.  14.     Fenian 
Colon,  vida  del  Alrairantc,  cap.9.       Herera  Dccad.  1,  cap.  ii 
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tkra  of  the  current  of  Florida.  The  fruits  of 
vera!  trees  of  the  Antilles  are  often  thrown  on 
the  coasts  of  the  Isles  of  Ferro  and  Goihera.  Be- 
fore the  discovery  of  America,  the  Canarians 
considered  these  fruits  as  coming  from  the  en- 
chanted isle  of  St.  Borondon,  which  according 
to  the  reveries  of  the  pilots,  and  certain  legends, 
was  placed  towards  the  west  in  an  unknown 
pait  of  the  ocean,  buried,  as  was  supposed,  in 
eternal  fogs. 

My  chief  view  in  tracing  a  sketch  of  the  cur- 
rents of  the  Atlantic  is  to  prove,  that  the  motion 
of  the  waters  towards  the  south-east,  from  Cape 
St.  Vincent  to  the  Canary  Islands,  is  the  effect 
of  the  general  motion,  which  the  surface  6f  the 
Ocean  feels  at  it's  western  extremity.  We  shall 
give  but  a  very  succinct  account  of  the  arm  of 
the  Gulf-streamy  which  in  the  45th  and  50th  de- 
grees of  latitude,  near  the  bank  of  Bonnet-Fla- 
mand,  runs  from  the  south-west  to  the  north- 
east towards  the  coasts  of  Europe.  This  partial 
current  becomes .  very  strong  when  the  winds 
Have  continued  to  blow  a  long  time  from  the 
west :  and,  like  that k  which  flows  along  the  isles 
of  Ferro  and  Gomera,  deposits  every  year  on  the 
western  coasts  of  Ireland  and  Norway  the  fruit 
of  trees,  which  belong  to  the  torrid  zone  of  Ame- 
rica. On  the  shores  of  the  Hebrides,  we  collect 
seeds  of  mimosa  scandens,  of  dolichos  urens,  of 
guilandina  bonduc,  and  several  other  plants  of 


61 

Jamaica,  the  Isle  of  Cuba,  and  of  the  neighbour- 
ing continent*.  The  current  carries  thither  also 
barrels  of  French  wine,  well  preserved,  the  re- 
mains of  the  cargoes  of  vessels  wrecked  in  the 
West  Indian  Seasf.  To  these  examples  of  the 
fistant  migration  of  the  vegetable  world,  others 
no  less  striking  may  be  added.  The  wreck  of  an 
English  vessel, the  Tilbury,  burnt  near  Jamaica, 
iras  found  on  the  coasts  of  Scotland.  On  these 
same  coasts  various  kinds  of  tortoises  are  some- 
times found,  that  inhabit  the  waters  of  the  An- 
tilles. When  the  western  winds  are  of  long  du- 
ration, a  current  is  formed  in  the  high  latitudes, 
vrhich  runs  directly  towards  the  east-south-east, 
from  the  coasts  of  Greenland  and  Labrador,  as 
far  as  the  north  of  Scotland.  Wallace  relates, 
that  twice,  in  1682  and  1684,  American  savages 
of  the  race  of  the  Esquimaux,  driven  out  to  sea 
in  their  leathern  canoes,  during  a  storm,  and  left 
to  the  guidance  of  the  currents,  reached  the 
Orcades+.  This  last  example  is  so  much  the 
more  worthy  of  attention,  as  it  proves  at  the 

•  Pennant,  Voyage  to  the  Hebrides,  1772,  p.  232.  Gun- 
ner's Acta  Nidrosiensia,  t.  ii,  p.  310.  Sloanc,  in  the  Philos. 
Trans.  No.  222,  p.  308.     Lino.  Araaen.  Acad.  vol.  ii.  p.  477. 

t  Necker,  View  of  Nature  in  the  Hebrides,  in  the  Bibl. 
Brit.  vol.  xlii,  p.  90. 

J  James  Wallace,  (of  Kirkwall)  Account  of  the  Islands  of 
Orkney,  1700,  p.  00.  Fischer,  in  Pallas,  Neue  Nordische 
Beitaerge,  B.  iii,  p.  320.  Greenlanders  have  been  seen  in  the 
islands  of  Eda  and  Westram. 
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from  south  to  north,  tends  at  the  same  time  to 
ward  the  east,  while  the  waters,  which  run  from 
tHfei  pole  toward  the  equator,  have  a  tendency  to 
deviate  toward  the  west.  We  may  also  be  ldd 
to  think,  that  these  tendencies  diminish  to  a  cer- 
tain point  the  speed  of  the  tropical  current,  in 
the  same  manner  as  they  change  the  direction  oi 
the  polar  current,  which  in  July  and  August,  if 
regularly  perceived  during  the  melting  of  thi 
ice,  on  the  parallel  of  the  bank  of  Newfoundland 
and  farther  north.  Very  old  nautical  observa- 
tion^ which  I  have  had  occasion  to  confirm  bj 
comparing  the  longitude  given  by  the  chronome 
ter  with  that  which  the  pilots  obtained  by  theii 
reckoning,  are  contrary  to  these  theoretical  id'  as 
In  both  hemispheres,  the  polar  currents,  whet 
they  are  perceived,  decline  a  little  to  the  east 
and  we  think  that  the  cause  of  this  pbenomenoi 
shduld  be  Sought  in  the  constancy  of  the  wester!} 
winds  which  prevail  in  the  high  latitudes.  Be 
sides,  the  particles  of  water  do  not  move  witl 
the  same  rapidity  as  the  particles  of  air ;  and  th 
currents  of  the  ocean,  which  we  consider  as  th 
most  rapid,  have  only  a  swiftness  of  eight  or  nin 
feet  a  second :  it  is  consequently  very  proba 
ble,  that  the  water,  in  passing  through  differen 
parallels,  gradually  acquires  a  velocity  corre 
spondent  to  those  parallels,  and  that  the  rotatioi 
of  the  Earth  does  not  change  the  direction  of  th 
currents. 


\ 
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The  variable  pressures,  which  the  surface  of 
the  sea  undergoes  by  the  changes  in  the  weight 
of  the  air,  are  another  cause  of  motion  which 
deserves  particular  attention.   It  is  well  known, 
that  the  barometric  variations  do  not  in  general 
take  place  at  the  same  moment  on  two  distant 
points,  which  are  on  the  same  level.     If  in  one? 
of  these  points  the  barometer  stands  a  few  lines 
lower  than  in  the  other,  the  water  will  rise  where 
it  finds  the  least  pressure  of  the  air,  and  this  lo- 
cal intumescence  will  continue,   till,  from  the 
effect  of  the  wind,  the  equilibrium  of  the  air  is 
restored.     Mr.  Vaucher  thinks  that  the  tides  in 
the  Lake  of  Geneva,  known  by  the  name  of  the 
seiches,  arise  from  the  same  cause.     Under  the 
torrid  zone,  the  horary  variations  of  the  barome- 
ter may  produce  small  oscillations  at  the  surface 
of  the  seas,  the  meridian  of  4h,  which  corresponds 
to  the  minimum  of  the  pressure  of  the  air,  being 
situate  between  the  meridian  of  21 h  and  llh  up- 
on which  the  height  of  the  mercury  is  the  great- 
est; but  these  oscillations,  if  even  they  were 
perceptible,  will  be  accompanied  by  no  change 
of  place  *. 

When  this  last  movement  is  produced  by  the 

inequality  of  the  specific  weight  of  the  particles, 

a  double  current  is  formed,  the  upper  of  which 

lias  a  contrary  direction  to  the  lower.    Thus  in 

the  greatest  part  of  the  straits,  as  in  the  seas  of 

*  Mouvement  de  translation. 
F   2 
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the  tropics,  which  receive  the  cold  waters  of  tl 
northern  regions,  the  whole  mass  of  water  is  ag 
tated  to  a  very  great  depth.  We  are  ignora 
if  it  be  the  same,  when  the  movement  of  pr 
gression,  which  must  not  be  confounded  wi 
the  oscillation  of  the  waves,  is  the  effect  of  i 
external  impulse.  Mr.  de  Fleurieu,  in  his  na 
rative  of  the  voyage  of  the  Isis  *,  cites  sever 
facts  which  render  it  probable  that  thesea  is  muc 
less  still  at  the  bottom  than  naturalists  gen 
rally  admit.  Without  entering  here  into  a  di 
cussion  which  we  shall  treat  hereafter,  we  sha 
only  observe,  that  if  the  external  impulse  is  coi 
slant  in  it's  action,  like  that  of  the  trade  wind 
the  friction  of  the  particles  of  water  on  eac 
other  must  necessarily  propagate  the  motion  < 
the -surface  of  the  ocean  even  to  the  inferii 
strata ;  and  in  fact  this  propagation  in  the  Gul 
stream  has  long  been  admitted  by  navigator 
who  think  they  discover  the  effects  in  the  gret 
depth  of  the  sea  wherever  it  is  traversed  by  th 
current  of  Florida,  even  amidst  the  sand-banl 
which  surround  the  northern  coasts  of  the  Unit 
ed  States.  This  immense  river  of  hot  water 
after  a  course  of  fifty  days,  from  the  24th  to  th 
45th  degree  of  latitude,  or  450  leagues,  does  n< 
lose,  amidst  the  rigors  of  winter  in  the  tempi 
rate  zone,  more  than  3  or  4  degrees  of  the  ten 

*  Voyage  made  by  order  of  the  king,  io  1768  and  1761 
to  try  the  marine  time-piecei.    Vol.  i,  p.  513. 
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perature  it  had  under  the  tropics.  Tbe  great- 
ness of  the  mass,  and  the  small  conductibility  of 
water  for  heat,  prevent  a  more  speedy  refrigera- 
tion. If  therefore  the  Gulf-stre&m  has  dug  a 
channel  at  the  bottom  of  the  Atlantic  ocean,  and 
if  its  waters  are  in  motion  to  considerable  depths, 
they  must  also  in  their  inferior  strata  keep  up  a 
lower  temperature  than  that  which  is  observed 
in  the  same  parallel,  in  a  part  of  the  sea  which 
has  neither  currents  nor  -  deep  shoals.  These 
questions  can  be  cleared  up  only  by  direct  expe- 
riments, made  by  thermometrical  soundings. 

Sir  Erasmus  Gower  remarks,  that,  in  the  pas- 
sage from  ^England  to  the  Canary  Islands,  the 
current,  which  draws  the  vessels  towards  the 
south-east,  begins  at  the  39th  degree  of  latitude. 
During  our  navigation  from  Corunna  to  the 
coasts  of  South  America,  the  effect  of  this  motion 
of  the  waters  was  perceived  farther  to  the  north. 
From  the  37th  to  the  30th  degree,  the  deviation 
was  very  unequal ;  the  daily  average  effect  was 
12  miles,  that  is,  our  sloop  drove  towards  the 
east  75  miles  in  six  days.  In  cutting  the  parallel 
of  the  Strait  of  Gibraltar,  at  a  distance  of  140 
leagues,  we  had  occasion  to  observe,  that  in 
those  latitudes,  the  maximum  of  the  rapidity 
does  not  correspond  with  the  mouth  of  the  Strait, 
but  with  a  more  northerly  point,  which  lies  in 
the  prolongation  of  a  line  passing  through  the 
Strait  and  Cape  St.  Vincent.  This  line  is  parallel 
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to  the  direction  which  the  waters  follow  from  the 
Azores  to  Cape  Cantin.  We  should  moreover 
observe,  (and  this  fact  is  not  uninteresting  to 
those  who  examine  the  nature  of  fluids)  that  io 
this  part  of  the  retrograde  current,  on  a  breadth 
of  120  or  140  leagues,  the  whole  mass  of  water 
has  not  the  same  rapidity,  nor  does  it  follow 
precisely  the  same  direction.  When  the  sea  is 
perfectly  calm,  there  appears  at  the  surface  nar- 
row stripes,  like  small  rivulets,  in  which  the  Wa- 
ters run  with  a  murmur  very  sensible  to  the  ear 
of  an  experienced  pilot.  The  13th  of  June,  in 
34°  36'  of  northern  latitude,  we  found  ourselves 
in  the  midst  of  a  great  numbei'  of  these  beds  of 
currents.  We  took  their  direction  with  the  com- 
pass; some  ran  north-east,  others  east-north- 
east, though  the  general  movement  of  the  ocean, 
indicated  by  comparing  the  reckoning  with  the 
chronometrical  longitude,  continued  to  be  south- 
east. It  is  very  common  to  see  a  mass  of  motion- 
less waters  crossed  by  threads  of  water,  which 
run  in  different  directions,  and  we  may  daily 
observe  the  phenomenon  on  the  surface  of 
lakes  ;  but  it  is  much  less  frequent  to  find  partial 
movements,  impressed  by  local  causes  on  small 
portions  of  waters  in  the  midst  of  a  sea-river, 
which  occupies  an  immense  space,  and  which 
moves,  though  slowly,  in  a  constant  direction.  In 
the  conflict  of  currents,  as  in  the  oscillation  of 
the  waves,  our  imagination  is  struck  by  those 
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movements  which  Mem  to  penetrate  each  other, 
and  by  which  die  ocean  is  continually  agitated. 
We  passed  Cape  St.  Vincent,  .which  is  of  ba- 
saltic formation,  at  more  than  eighty  leagues  dis- 
tance.    It  is  not  distinctly  seen  at  a  greater  die  - 
tance  than  15  leagues,  but  the  granitic  mountain 
called  the  Foya  de  Monchique,  situate  near  the 
Cape,  is  perceptible,  as  the  pilots  pretend,  at  the 
distance  of  26  leagues  *.     If  their  assertion  be 
exact,  the  Foya  is  700  toises  (1363  metres)  and 
consequently  1 16  toises  (225  metres)  higher  than 
Vesuvius.  It  seems  extraordinary  that  the  Portu- 
guese government  should  neglect  to  maintain  a 
fire  on  this  point,  which  must  be  made  by  every 
vessel  coming  from  the  Cape  of  Good  Hope  or 
Cape  Horn,  and  is  an  object  for  which  they  look 
with  the  greatest  eagerness.  Between  Ferrol  and 
Cadiz  there  is  but  one  single  light-house,  that  of 
Cape  la  Rocque,  to  direct  the  mariners  on  coasts 
where  the  approach  is  so  dangerous.  The  fires  on 
the  Tower  of  Hercules  and  Cape  Spichel  are  so 
feeble,  and  so  little  visible  at  a  distance,  that  they 
scarcely  deserve  to  be  cited.     Besides,  the  con- 
vent of  the  Capuchins,  whioh  rises  above  Cape 
St.  Vincent,  would  be  one  of  the  fittest  places 
to  build  a  light-house,  with  a  rotatory  light  like 
that  of  Cadiz,  or  the  mouth  of  the  Garonne. 

*  Jvlementos  de  Navigation  de  Don  Dk>nisioMacaiterp. 
47.  Jtorda,  Vpjr.  de  la  Here,  vol,  i,  p.  30,, pi.  2.  link  and 
Hoffmansegg.  Voy.  en  Portugal,  vol.  ii,  p.  128  5  ?ol.  iii,.p. 
323. 
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From  Coriiona  to  the  36th  degree  of  latitod 

we  had  scarcely  seen  any  organic  being,  except 

ing  sea-swallows,  and  a  few  dolphins.  We  looka 

in  vain  for  sea  weeds  (fucus)  and  molluscas 

when  on  the  1 1th  of  June  we  were  struck  witl 

a  curious  sight,  which  afterwards  was  frequentl; 

renewed  in  the  southern  ocean.    We  entered  oi 

a  zone  where  the  whole  sea  was  coyered  with  j 

prodigious  quantity  of  medusas.   The  vessel  wa 

almost  becalmed,  but  the  molluscas  were  born 

towards  the  south-east,  with  a  rapidity  four  time 

that  of  the  current.    Their  passage  lasted  nea 

three  quarters  of  an  hour.     We  then  perceive 

but  a  few  scattered   individuals,  following   th 

crowd  at  a  distance  as  if  they  were  tired  wit 

their  journey.    Do  these  animals  come  from  tb 

bottom  of  the  sea,  which  is  perhaps  in  these  lat 

tudes  some  thousand  fathoms  deep  ?  or  do  the 

make  distant  voyages  in  shoals?  Weknowthi 

the  molluscas  haunt  banks ;  and  if  the  eigl 

rocks,  near  the  surface,  which  Captain  Vobiom 

asserts  having  seen  in  1732,  to  the  north  of  Po 

to  Santo,  really  exist,  we  may  suppose  that  tb 

innumerable   quantity  of   medusas    had  be* 

thence  detached ;  for  we  were  but  28  leagu 

from  this  reef.    We  found,  beside  the  medu 

aurita  of  Baster,  and  the  medusa  pelagica 

Bosc  with  eight  tentaciila  (pelagia  denticulal 

Peron),  a  third  species  which  resembles  the  m 

dusa  hysocella,  and  which  Vandelli  found  at  t 
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"mouth  of  the  Tagus.  It  is  known  by  it's  brown- 
ish-yellow  colour,  and  by  it's  tentaculse,  which 
are  longer  than  the  body.  Several  of  these  sea- 
nettles  were  four  inches  in  diameter :  their  re- 
flection was  almost  metallic :  their  changeable 
colours  of  violet  and  purple  formed  an  agreeable 
contrast  with  the  azure  tint  of  the  ocean. 

In  the  midst  of  these  medusas  Mr.  Bonpland 
observed  bundles  of  dagysa  notata,  a  mollusca 
of  a  singular  construction,  which  Sir  Joseph 
Banks  first  discovered.  These  are  small  gelati- 
nous bags,  transparent,  cylindrical,  sometimes 
polygonal,  which  are  thirteen  lines  long  and  two 
or  three  in  diameter.  These  bags  are  open  at 
both  ends.  In  one  of  these  openings,  we  observ- 
ed a  hyaline  bladder,  marked  with  a' yellow  spot. 
'  The  cylinders  are  longitudinally  placed  on  each 
other,  like  the  cells  of  a  bee-hive,  and  form  chap- 
lets  from  six  to  eight  inches  in  length.  I  tried 
the  galvanic  electricity  on  these  molluscas,  but 
it  produced  no  contraction.  It  appears  that  the 
genus  dagysa,  formed  at  the  time  of  Cook's  first 
voyage,  belongs  to  the  salpas  {biphores  of  Bru- 
gui&re)  to  which  Mr.  Cuvier  joins  the  thalia  of 
Brown,  and  the  tethis  vagina  of  Tilesius.  The 
salpas  journey  also  by  groups,  joining  in  chap- 
lets,  as  we  have  observed  of  the  dagysa  *. 

*  Account  of  Voyages  undertaken  by  order  of  his  Britan- 
nic Majesty,  1789,  vol.  iii,  p.  261.  Ann.  du  Museum,  vol. 
\\r,  p.  360. 
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The  morning  of  the  13th  of  June,  in  84°  33*  la- 
titude, we  saw  large  masses  of  this  last  roollusca 
in  it's  passage,  the  sea  being  perfectly  calm.  We 
observed  during  the  night,  that,  of  three  species 
of  medusas  which  we  collected,  none  yielded  any 
light  but  at  the  moment  of  a  very  slight  shock. 
This  property  does  not  belong  exclusively  to  the 
medusa  noctiluca,  which  Forskssl  has  described 
in  his  Fauna  iUgyptiaca,  and  which  Gmelin  has 
applied  to  the  medusa  pelagica  of  Lo&fiing,  not- 
withstanding it's  red  tentacula,  and  the  brownkh 
tuberosities  of  it's  body.  If  we  place  a  very  irri- 
table medusa  on  a  pewter  plate,  and  strike 
against  the  plate  with  any  sort  of  metal,  the 
small  vibrations  of  the  plate  are  sufficient  to 
make  this  animal  emit  light.  Sometimes  in  gal- 
vanising the  medusa,  the  phosphorescence  ap- 
pears at  the  moment  that  the  chain  closes,  though 
the  exciters  are  not  in  immediate  contact  with 
the  organs  of  the  animal.  The  fingers  with 
which  we  touch  it  remain  luminous  for  two  or 
three  minutes,  as  is  observed  in  breaking  the 
shell  of  the  pholades.  If  we  rub  wood  with  the 
body  of  a  medusa,  and  the  part  rubbed  ceases 
shining,  the  phosphorescence  returns  if  we  p$uss  a 
dry  hand  over  the  wood-  When  the  light  is  ex- 
tinguished a  second  time,  it  can  no  longer  be  re- 
produced, though  the  place  rubbed  be  still  hu- 
mid and  viscous.  In  what  manner  ought  we  to 
consider  the  effect  of  the  friction,  or  that  of  the 
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shock  ?  This  is  a  question  of  difficult  solution. 
Is  it  a  slight  augmentation  of  temperature  which 
favours  the  phosphorescence?  or  does  the  light  re- 
turn, because  the  surface  is  renewed,  by  putting 
the  animal  parts  proper  to  disengage  the  phos- 
phoric hydrogen  in  contact  with  the  oxygen  of 
the  atmospheric  air  ?  I  have  proved  by  experi- 
ments published  in  1797,  that  the  shining  of 
wood  is  extinguished  in  hydrogen  gas,  and  in 
pure  azotic  gas,  and  that  it's  light  reappears 
whenever  we  mix  with  it  the  smallest  bubble  of 
oxygen  gas.  These  facte,  to  which  we  shall  here- 
after add  several  others,  lead  to  the  discovery  of 
the  causes  of  the  phosphorescence  of  the  sea, 
and  of  that  peculiar  influence,  which  the  shock 
of  the  waves  exercises  on  the  production  of 
light. 

When  we  were  between  the  Isle  of  Madeira 
and  the  coasts  of  Africa,  we  had  slight  breezes 
and  dead  calms,  very  favourable  for  the  magnetic 
observations,  which  occupied  me  during  this  pas- 
sage.   We  were  never  wearied  of  admiring  the 
beauty  of  the  nights  ;  nothing  can  be  compared 
to  the  transparency  and  serenity  of  an  African 
sky.      We  were  struck  with  the  innumerable 
quantity  of  falling  stars,   whiefe   appeared  at 
every  instant.    The  farther  progress  we  made 
toward  the  south,  the  more  frequent  was  this 
phenomenon,   especially  near  the  Canaries.     I 
have  observed  during  my  excursions,  that  these 
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igneous  meteors  are  in  general  more  common 
and  luminous  in  some  regions  of  the  globe  than 
in  others ;  I  have  never  beheld  them  so  multi- 
plied as  in  the  vicinity  of  the  volcanoes  of  the 
province  of  Quito,  and  in  the  part  of  the  Pacific 
Ocean  which  bathes  the  volcanic  coasts  of  Gua- 
timala.  The  influence,  which  place*  climate, 
and  seasons  appear  to  have  on  the  falling 
stars,  distinguishes  this  class  of  meteors  from 
those  which  give  birth  to  stones  that  fall  from 
the  sky  (aerolites),  and  which  probably  exist  be- 
yond the  boundaries  of  our  atmosphere.  Accord- 
ing to  the  corresponding  observations  of  Messrs. 
Benzenberg  and  Brandes  *  many  of  the  falling 
stars  seen  in  Europe  were  only  thirty  thousand 
toises  high.  One  was  even  measured  which  did 
not  exceed  fourteen  thousand  toises,  or  five 
leagues.  These  measures,  which  can  give  nc 
result  but  by  approximation,  deserve  ,  well  tc 
be  repeated.  In  warm  climates,  especially  un- 
der the  tropics,  the  falling  stars  leave  a  tail  be- 
hind them,  which  remains  luminous  12  or  IS 
seconds :  at  other  times  they  seem  to  burst  intc 
sparks,  and  the^  are  generally  lower  than  those 
in  the  north  of  Europe.  We  perceive  them  onl} 
in  a  serene  and  azure  sky ;  they  have  perhaps 
never  been  seen  below  a  cloud.  Falling  stars 
often  follow  the  same  direction  for  several  hours, 

4 

*  Gilbert.  Antialen  dc  Phyaik,  th.  xii,  p.  368. 


which  direction  is  then  that  of  the  wind  *.  la 
the  Bay  of  Naples  M.  Gay-Lussac  and  myself 
observed  luminous  phenomena,  very  analogous 
to  those  which  fixed  my  attention  during  a  long 
abode  at  Mexico  and  Quito.  These  meteors  are 
perhaps  modified  by  the  nature  of  the  soil  and 
the  air,  like  certain  effects  of  the  looming  -f  and 
of  the  terrestrial  refraction  peculiar  to  the  coasts 
of  Calabria  and  Sicily.    . 

During  our  navigation  we  saw  neither  the 
Desert  Islands  nor  Madeira ;  I  should  have 
wished  to  have  had  the  means  of  verifying  the 
longitude  of  those  islands,  and  of  taking  the 
angles  of  altitude  of  the  volcanic  mountains, 
which  rise  to  the  north  of  Funchal.  M.  Borda  £ 
says,  that  these  mountains  are  seen  at  20  leagues 
distance,  which  would  give  a  height  of  only  414 
toises  (806  metres);  but  we  know  by  recent 
measures,  that  the  most  elevated  point  $  of  Mar 

*  Such  it   the  result  of  numerous  observations  by  Mr. 

Arago,  who,  at  the  period  .of  the  prolongation  of  the  meridian 

io  Spain,  was  enabled  to  observe  the  direction  of  the  meteors, 

during  whole  nights,  on  the  Tosal  d'Encanade,  a  mountain  in 

the  kingdom  of  Valencia. 

+  Mirage. 

t  Voy.  dc  la  Flore,  vol.  i,  p.  65.  The  Salvage  is  visible  at 
eight  leagues ;  the  little  Desert  Islands  are  seen  at  12  leagues 
distance.     Borda,  vol.  i,  p.  67  et  70. 

§  Smith's  Tour  of  the  Continent,  vol.  i,  p.  200.  Irish 
Trans,  vol.  viii,  p.  124.  According  to  Heberden,  the  Peak 
Koivo  of  Madeira  is  595  toises  above  the  plane  which  sur- 
rounds its  basis.     Cook's  first  Voyage,  vol.  i,  p.  272. 
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deira  is  5162  English  feet,  or  807  toises.  The 
staall  Desert  Islands  and  the  Salvage,  on  which 
are  gathered  the  archil  and  the  mesembryan- 
tberoum  crystallinum,  are  only  200  toises  in  per- 
pendicular height.  I  think  it  useful  to  fix  the 
attention  of  navigators  on  these  measures,  be- 
cause, according  to  a  method  of  which  this  nar- 
rative offers  several  examples,  and  which  Borda, 
Lord  Mulgrave,  Mr.  de  Rossel,  and  Don  Cosmo 
Churruca  have  successfully  employed  in  their 
expeditions,  we  may,  by  angles  of  height  taken 
with  good  reflecting  instruments,  discover  with 
sufficient  exactness  the  distance,  at  which  a 
vessel  finds  itself  from  a  cape,  or  an  island  with 
mountains. 

When  we  werfe  forty  leagues  east  of  the  island 
of  Madeira,  a  common  swallow  came  and  perched 
on  the  ttipsail-yard.  It  was  so  fatigued,  that  it 
suffered  itself  to  be  easily  taken.  What  could 
engage  a  bird,  in  that  season,  and  in  calm  wea- 
ther, to  fly  so  far  ?  In  the  expedition  of  d'Entre- 
casteaux,  a  common  swallow  was  seen  at  60 
leagues  distance  from  Cape  Blanc ;  but  this  was 
towards  the  end  of  October,  and  Mr.  LabHlar- 
didre  thought  it  had  newly  arrived  from  Europe. 
We  crossed  these  latitudes  in  June,  at  a  period 
when  the  seas  had  not  for  a  long  time  been  agi- 
tated by  tempests.  I  dwell  on  this  last  circum- 
stance, because  small  birds,  and  even  butterflies, 
are  sontolimes  fprced  out  to  sea  by  the  impetu- 
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osity  of  the  winds,  as  we  observed  in  the  south- 
ern ocean,  when  we  were  on  the  western  coasts 
of  Mexico. 

The  Pizarro  had  orders  to  touch  at  the  Isle 
of  Lancerote  (LanzaroteJ  one  of  the  seven  great 
Canary  Islands;  to  inquire  whether  the  English 
blockaded  the  road  of  St.  Croix  of  Teneriff.    We 
had  been  uncertain,  since  the  15th  of  June,  what 
course  to  follow.    Till  then  the  pilots,  to  whom 
the  use  of  marine  watches  was  not  very  familiar, 
had  shown  little  confidence  in  the  longitude 
frtiich  I  obtained  regularly  twice  a-day,  by  the 
difference  of  time,  in  taking  horary  angles  morn- 
ing and  evening.    They  hesitated  at  steering  to 
the  south-east,  in  apprehension  of  running  on 
Cape  Nun,  or  at  least  of  leaving  the  island  of 
Lancerote  to  the  west.    At  length  on  the  16th 
of  June,  at  nine  in  the  morning,  when  we  were 
already  in  29°  26"  of   latitude,   the   Captain 
changed  his  course,  and  sailed  toward  the  east. 
The  etactttess  of  Lewis  Berthoud's  timekeeper 
was  soob  recognized :  at  two  in  the  afternoon 
we  had  sight  of  land,  which  appeared  like  a 
small  cloud  at  the  edge  of  the  horizon.    At  five, 
the  sun  being  lower,  the  Isle  of  Lancerote  pre- 
sented itself  iso  distinctly,  that  I  was  able  to  take 
the  angle  of  altitude  of  a  conic  mountain,  which 
towered  majestically  over  the  other  summits, 
and  which  we  thought  was  the  great  volcano 
which  had  committed  so  many  ravages:  in  the 
night  of  the  first  of  September,  1730. 
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The  current  drew  us  toward  the  coast  mor 
rapidly  than  we  wished.  As  we  advanced,  w 
discovered  at  first  the  island  of  Fortaventui 
( Fortevenfura)  famous  for  the  great  number  < 
camels  *  which  it  feeds  ;  and  a  short  time  aftc 
we  saw  the  small  island  of  Lobos  in  the  char 
nel  which  separates  Fortaventura  from  Lance 
rote.  We  spent  part  of  the  night  on  the  deel 
The  moon  illumined  the  volcanic  summits  c 
Lancerote,  the  flanks  of  which,  covered  wit 
ashes,  reflected  a  silver  light.  Airfares  threi 
out  it's  resplendent  rays  near  the  lunar  dish 
which  was  but  a  few  degrees  above  the  horizot 
The  night  was  beautifully  serene  and  coo' 
Though  we  were  but  a  little  distance  from  th 
west  of  Africa,  and  on  the  limit  of  the  torn 
zone,  the  centigrade  thermometer  rose  no  high 
er  than  18°.  The  phosphorescence  of  the  oceai 
seemed  to  augment  the  mass  of  light  diffuse 
through  the  air.  I  was  able  to  read  for  the  fin 
time  the  nonius  of  a  sextant,  by  Trough  ton,  c 
two  inches,  the  division  of  which  was  very  mi 

*  These  camels,  which  serve*  for  labor,  and  sometimes  f< 
food  when  salted,  did  not  exist  till  the  I&thoncourts  made  tl 
conquest  of  the  Canaries.  In  the  sixteenth  century,  ass* 
were  so  abundant  in  the  Isle  of  Fortaventura,  that  they  b< 
came  wild  and  were  hunted.  Several  thousands  were  kille 
to  save  the  harvest.  The  horses  of  Fortaventura  are  of  sii 
gulaf  beauty,  and  of  the  Barbary  race.  Noticias  d*  la  hii 
toria  general  de  las  islas  Canarias,  par  Don  Jose  de  Vint 
t.  ii,  p.  486. 
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Mute,  without  using  a  taper  for  the  limb.  Se- 
veral of  our  fellow  travellers  were  Canarians, 
who,  like  all  other  inhabitants  of  islands,  vaunted 
with  enthusiasm  the  beauty  of  their  country. 
After  midnight,  great  black  clouds  rising  behind 
the  volcano  shrouded  at  intervals  the  moon  and 
the  beautiful  constellation  of  the  Scorpion.  We 
beheld  lights  carried  to  and  fro  on  shore,  which 
were  probably  those  of  fishermen  preparing  for 
their  labours.  We  had  been  employed,  during 
our  passage,  in  reading  the  ancient  voyages  of 
the  Spaniards,  and  these  moving  lights  recalled 
to  oar  fancy  those  which  Pedro  Gutierrez,  page 
of  Queen  Isabella,  saw  in  the  Isle  of  Guanahani, 
on  that  memorable  night  of  the  discovery  of  the 
New  World. 

On  the  17th,  in  the  morning,  the  horizon  was 
foggy,  and  the  sky  slightly  covered  with  vapours. 
The  outlines  of  the  mountain  of  Lanzerota  ap- 
peared stronger;  the  humidity,  increasing  the 
transparency  of  the  air,  seemed  at  the  same  time 
to  have  brought  the  objects  nearer  our  view. 
This  phenomenon  is  well  known  to  those,  who 
have  made  hygrometrical  observations  in  places 
whence  the  chain  of  the  high  Alps  or  the  Andes 
is  seen.     We  passed  through  the  channel  which 
divides  the   isle  of  Alegranza  from  Montana 
Clara,  taking  soundings  the  whole  way.     We 
examined  the  Archipelago  of  small  islands  si- 
tuate to  the  north  of  Lanzerota,  which  are  so 
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ill  laid  down  ife  the  chart  of  Mr.  Fleariea,  though 
it  is  otherwise  very  exact,  and  in  thai  which  ap- 
pelated in  the  voyage  of  the  Flora  frigate.  The 
chart  of  the  Atlantic  Ocean,  published  in  1786 
by  order  of  M.  de  Castries,  is  equally  erroneous 
in  this  point.  The  currents  being  extremely  ra- 
pid in  these  latitudes,  it  is  important  for  the  safe- 
ty «f  navigators  to  obMt-ve  here,  that  the  position 
wf the  fWte  small  tofonds,  Alegtaaza,  Clara,  Gra- 
oitt&,  R<m>  del  Estfc,  and  Infierao,  are  no  where 
laid  dwru  wit**  ^Xaettieas,  but  to  the  chart  of 
the  Cawaries  by  Mr.  de  Borda,  and  in  the  Atlas 
of  Tofitoo,  founded  for  this  part  on  the  observa- 
tions etf  Dob  Jo*e  Varela,  which  are  neatfy  con- 
formable to  those  of  the  Bou&ole  frigate. 

In  the  midst  of  this  Archipelago,  winch  is  sel- 
dfttn  traversed  by  vessels  bound  for  Tenerifle,  we 
ateue  singularly  struck  with  the  configuration  of 
the  etatfte.  We  thoaght  Ourselves  transported 
to  the  Ettgatttan  mountains  in  the  Vicentin,  or 
the  banks  of  the  Rhine  neat  Bonn  *.  The  form 
of  orgatriaed  beings  varies  according  to  the  cli- 
mate, and  it  is  tfca*  extreme  variety,  which  ten- 
dew  the  study  of  the  geogtapby  of  plants  and 
animals  so  attractive  %  but  the  rocks,  more  an- 
dtait  perhaps  than  the  fcaases  which  have  pr< 
dueed  ttoe  dHfcreaoetf  the  climates  on  the  globe 
are  the  same  in  both  hemispheres  f.    The  por 

*  SUbcngebirge,  described  by  Mr.  Nose. 
t  Mfontfm.  Amer.  j>.  1M. 
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pkyries  containing  vitreous  fcldspath  and  horn- 
blende*, the  photoolite -f^,  the  greeustobe,  the 
amygdaloid*,  and  the  basalt  have  forms  almost 
as  invariable  as  simple  crystallised  6ubsfcunctfc. 
In  the  Canary  islands,  and  in  the  mountains  o¥ 
Aaveigne,  hi  the  Mitteigefafrge  in  Bohemia;  in 
Mexico,  and  on  the  hanks  of  the  Ganges,  the 
formation  of  trapp  is  indicated  by  a  symmetrical 
•disposition  of  the  mountains,  by  truncated  <*>nes, 
sometimes  insulated,  sometimes  grouped  £,*aad 
by  elevated  pflaras,  both  extremities -of  which  are 
crowned  by  a  eeaioal  rising. 

The  whole  western  part  *f  Lanaerota,  of  which 
we  bad  a  near  vie#;  bears  the  appearance  -of  a 
country  recently  overturned  by  volcanic  ernp» 
tions.    Every  thing  is  black,  punched,  and  strip- 
ped of  vegetable  motald.  Wa  distinguished,  with 
our  .glasses,  stratified  basak  in  thin  and  steeply 
sloping  «trafta.    Several  MHs  resembled  Monte 
Novo,  hear  Naples,  or  those  feailotfks  of  scoria 
and  afth&,  which  the  opening  earth  threw  up  As 
ashfgle  night  at  the  foot  of  the  volcano  of  Jo* 
rallo,  in  Mexico.    In  fact,  the  AbW  Viera^ 
feAates,  that  in  1730  more  than  half  the  island 
eh&nged  it's  appearance.     The  great  volcano, 
Which  we  have  just  mentioned,  and  wMch  ttoe 

*  AmpMbolt  of  Haiiy. 
t  Vorphyrschiefer  of  Werner. 
|  Montigemelli,  Zwillinsberge. 
§  ¥ie*»,  t.  ii.  p.  404. 
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inhabitants  call   the  volcano    of   Ttmakfaga, 
spread  desolation  over  a  most  fertile  and  highly 
cultivated  region;   nine  villages  were  entirely 
destroyed  by  the  lavas.    This  catastrophe  had 
been  preceded  by  a  tremendous  earthquake,  and 
for  several  years  shocks  equally  violent  were 
felt.    This  last  phenomenon  is  so  much  the  more 
singular,  as  it  seldom  happens  at  the  end  of  an 
eruption,  when  the  elastic  vapours  have  found 
vent  by  the  crater,   after  the  ejection  of  the 
melted  matter.    The  summit  of  Ihe  great  vol- 
cano is  a  rounded  bill,  but  not  entirely  conic. 
From  the  angles  of  altitude  which  I  took  at  dif- 
ferent distances,  it's  absolute  elevation  did  not 
appear  to  exceed  three  hundred  toises.      The 
Jteigbbouring  hills,  and  those  of  Alegranza  and 
Ista  Clara,  were  scarcely  above  one  hundred  or 
one  hundred  and  twenty  toises..     We  may  be 
surprised   at  not   finding  these  summits  at  a 
greater  elevation,   which  seen  at  sea  wear  so 
majestic  a  form  ;  but  nothing  is  more  uncertain 
than  our  judgment  on  the  greatness  of  anj 
which  are  subtended  by  objects  close  to  the 
rizon.    From  illusions  of  this  sort  it  arose, 
before  the  measures  *  of  Messrs.  de  Churrmuw  n 
and  Galleano,  at  Cape  Pilar,  navigators  coi 
sidered  the  mountains  of  the  Straits  of  Magel 
Ian,  and  those  of  Terra  del  Fuego,  as  being 
tremely  elevated. 

*  Churruca,  Apendioe  a  la  Relacion  del  Viaje  al 
lanes,  1793,  p.  76. 
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The  island  of  Lanzerota  bore  formerly  the 
name  of   TUeroigotra.    On  the  arrival  of  the 
Spaniards,   it's  inhabitants  were  distinguished 
from  the  other  Canariahs  by  marks  of  greater 
civilization.    Their  houses  were  built  with  free 
stone,  while  the  Guanches  of  Teueriffe,  like  real 
troglodytes,  dwelt  in  caverns.    At  Lanzerota,  a 
very  singular  custom  *  prevailed  at  that  time,  of 
which  we  find  no  example  except  among  the 
people  of  Thibet.    A  woman  bad  several  hus- 
bands, who  alternately  enjoyed  the  prerogatives 
doe  to  the  head  of  a  family.    A  husband  was 
considered  as  such  only  during  a  lunar  revolu- 
tion, and  whilst  his  rights  were   exercised  by 
others,  he  remained  classed  among  the  house- 
bold  domestics.    It  must  be  regretted,  that  the 
missionaries  who  accompanied  Jean  de  B6t ben- 
court,  and  who  sketched  the  history  of  the  con- 
quest of  the  Canaries,  have  given  us  no  ampler 
details  on  the  manners  of  a  people  who  had  such 
singular  customs.    In  the  fifteenth  century,  the 
island  of  Lanzerota  contained  two  small  distinct 
states,  divided  by  a  wall ;  a  kind  of  monuments 
which  outlive  national  enmities,  and  which  we 
find  in  Scotland,  in  China,  and  Peru. 

*  Viera,  t.  i,  p.  160,  171,  101.      Da  Halde,  Descrip.  of 

China,  t.  iv,  p.  461.     In  Thibet,  polyandry  is  nevertheless 

much  less  common  than  is  thought,  and  is  blamed  by  the 

clergy.     Hackman  in  Pallas,  Neue  Nordische    BeitnBg*, 

B.  3,  p.  382. 
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We  were  forced  by  the  winds  to  pass  betwee 
the  islands  of  Alegranza  and  Montana  Clara 
and  as  none  on  board  the  sloop  had  sailed  throng 
this  passage,  we  were  obliged  to  be  eontinvall 
sounding.  We  found  from  twenty-five  to  tbirtj 
two  fathom.  The  lead  brought  up  an  organ 
substance  of  so  singular  a  construction,  that  « 
were  for  a  long  time  doubtful  whether  it  was 
zoophite  or  a  kind  of  seaweed.  The  drawing 
made  on  the  spot  is  engraved  in  the  second  n 
hime  of  our  Equinoctial  Plants  *.  The  stem;  < 
a  brownish  color  and  three  inches  long,  has  eh 
cular  leaves  that  have  lobes,  and  are  indented  i 
the  edge.  The  colour  of  these  leaves  is  a  tenth 
green,  and  they  are  membranous  and  streak* 
like  those  of  the  adiantums  and  the  ginkgo  hi 
loba.  Their  surface  is  covered  with  stiff  an 
whitish  hairs ;  before  their  opening  they  are  cm 
cave  and  envelloped  one  in  the  other.  We  ol 
served  no  mark  of  spontaneous  motion,  no  sig 
of  irritability,  not  even  on  the  application  of  ga 
vanic  electricity.  The  stem  is  not  woody,  bt 
almost  of  a  horny  substance,  like  the  stem  of  th 
gorgons.  Azote  and  phosphorus  having  bee 
abundantly  found  in  several  cryptogamot 
plants,  an  appeal  to  chemistry  would  be  useles 
to  determine  whether  this  organized  substanc 
belonged  to  the  animal  or  vegetable  kingdoo 

*  Equinox.  Plants,  t.  ii,  p.  8,  pi.  60. 
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It's  great  analogy  to  several  sea  plants  with  adi- 
antam  stares,  especially  with  the  genus  caulerpa 
of  Mr.  Lamoureaac,  of  which  the  faces  prolifer  of 
Forakal  is  one  of  the  nnmeroua  specks,  engaged 
us  to  rank  it  provisionally  among  the  sea-toracks, 
and  gire  tt  the  name  of  fucus  vitUbiiue.  The 
bristles  which  cover  this,  plant  are  found  in  se- 
veral other  foci  *»  The  leaf,  examined  with  a 
microscope  at  the  instant  we  drew  it  ap  from 
the  water,  did  not  present,  it  is  tree,  those  cam* 
gtobate  glands,  or,  those  opake  points,  which  the 
parts  of  fructification  in  the  genera  of  ufoa  and 
focus  contain ;  bat  how  often  do  we  find  sea* 
woods  in  such  a  state,  that  we  cannot  yet  dis- 
tinguish any  trace  of  seeds  in  their  transparent 
parenchyma. 

I  should  not  have  entered  into  these  details, 
which  belong  to  descriptive  natural  history,  had 
not  the  vine-leaved  fucus  presented  a  physiolo- 
gical phenomenon  of  the  greatest  interest.  Fixed 
to  a  piece  of  madrepore,  tins  seaweed  vegetates 
at  the  bottom  of  the  ocean,  at  the  depth  of  192 
feet,  notwithstanding  which,  it's  leaves  were  as 
green  as  those  of  oar  grasses.  According  to  the 
experiments  of  Bouguer-f-,  light  is  weakened 

*  Fucus  lycopodioldes,  and  f.  hirsntos. 

t  Trait*  d'optiqne,  p.  360,  964, 840.  The  facta  ritifoHtis, 
at  the  depth  of  32  fathoms,  can  ksHe received  a  light  only  2tt 
time*  stroager  than  that  of  the  meat,  and  consequently  equal 
to  half  the  light  of  a  candle  at  a  foot's  distance.  But  after 
mj  direct  experiments,  the  lepidium  sativum  scarcely  takes 
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after  a  passage  of  180  feet,  in  the  ratio  of  1  to 
1477*8.  The  sea-weed  of  L'Alegranza  conse- 
quently presents  a  new  example  of  plants,  which 
vegetate  in  a  great  obscurity  without  being 
whitened.  Several  germs,  still  enveloped  in  the 
bulbs  of  the  lily  tribes,  the  embryo  of  the  mal- 
vaceee,  of  the  rhamnoides,  of  the  pistacea,  the 
viscum,  and  the  citrus,  the  branches  of  some 
subterraneous  plants  ;  in  short,  vegetables  trans- 
ported into  mines,  where  the  ambient  air  con- 
tains hydrogen,  or  a  great  quantity  of  azote, 
become  green  without  light,  from  these  facts, 
we  are  inclined  to  admit,  that  it  is  not  only  un- 
der the  influence  of  the  solar  rays  that  this  car- 
buret of  hydrogen  is  formed  in  the  organs  of 
plants,  the  presence  of  which  makes  the  paren- 
chyma appear  of  a  lighter  or  darker  green,  ac- 
cording as  the  carbon  predominates  in  the  mix- 
ture *. 

Mr.  Turner,  who  has  so  well  made  known  the 
family  of  the  seaweeds,  and  many  other  celeb  rat- 
ed  botanists,  think  that  the  greater  part  of  the 
fuci  which  we  gather  on  the  surface  of  the  ocean, 

and  which  from  the  23d  to  the  35th  degree  of 

» 

a  tint  of  green  by  the  vivid  tight  of  two  lamps  of  Argartd. 
See  also  Lambert,  Photometria,  p.  223. 

*  These  ideas  are  in  part  explained  in  my  memoir  on  the 
phenomenon  of  etiolation  (Journal  de  Physique,  t.  40,  p.  154) 
and  in  my  Aphorism*  on  the  chemical  physiology  of  Vegetable*, 
(Flora  Freibergensis,  p.  179).  See  also  Trans,  of  the  Irish 
Academy,  vol.  8,  p.  900. 
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latitude,  and  32d  of  longitude,  appear  to  tlie  ma- 
riner like  a  vast  inundated  meadow,  grow  pri- 
mitively at  the  bottom  of  the  ocean,  and  float 
only  in  their  ripened  state,  when*  they  are  torn 
off  by  the  motion  of  tbe  waves.  If  this  opinion 
be  founded,  we  must  agree,  that,  the  family  of 
seaweeds  offers  formidable  difficulties  to  natural- 
ists, who  persist  in  thinking,  that  absence  of  light 
must  always  produce  a  whiteness ;  for  how  can 
we  admit,  that  so  many  species  of  ulvaceae,  and 
dictyoteae,  with  stems  and  green  leaves,  which 
float  on  the  ocean,  have  vegetated  on  rocks  al- 
most at  the  surface  of  tbe  water  ? 

From  some  notions  which  the  captain  of  the 
Pizarro  bad  collected  in  an  old  Portugueze  itine- 
rary, he  thought  himself  opposite  a  small  fort, 
situate  at  the  north  of  Teguisa,  the  capital  of  the 
island  of  Lanzerota.     Mistaking  a  rock  of  basalt 
for  a  castle,  he  saluted  it  by  hoisting  the  Spanish 
flag,  and  sent  a  boat  with  an  officer  to  inquire  of 
the  commander  if  tbe  English  vessels  were  cruiz- 
ing in  the  roads.     We  were  not  a  little  surprised 
to  learn,,  that  the  land,  which  we  had  considered 
as  a  prolongation  of  the  coasts  of  Lanzerota,  was 
the. small  island  of  Graciosa,  and  that  for  seve- 
ral leagues  there  was  not  an  inhabited  place. 

We  took  advantage  of  the  boat  to  survey  the 
land,  which  enclosed  a  large  bay.  No  language 
can  express  the  emotion,  whieh  a  naturalist  feels, 
when  he  touches  for  the  first  time  a  land  that  is 
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not  European.  The  attention  is  fixed  oa  no  gn 
a  number  of  objects,  that  he  can  scarcely  defi 
the  impression  he  receives.  At  every  step 
thinks  be  discovers  some  new  production ;  n 
in  this  tumultuous  state  of  mind  be  does  not  j 
collect  those'  which  are  most  common  in  o 
botanical  gardens,  and  collections  of  natural  h 
tory.  At  tm%  hundred  yards  from  the  ooa 
we  saw  a  man  fishing  with  a  line.  We  steer 
towards  him,  but  he  took  fright,  and  hid  hii 
self  behind  a  rook.  The  sailors  brought  hi 
back  with  difficulty.  The  sight  of  the  sloe 
the  fire  of  the  cannon  in  so  solitary  a  pi* 
though  sometimes  visited  by  Barbary  corsal 
and  the  landing  of  the  crew,  had  frightened  ti 
poor  man.  He  informed  us,  that  the  sm 
island  of  Graciosa,  <m  which  we  had  just  Ian 
ed,  was  separated  from  Lanzerota  by  a  nam 
channel  called  El  Rio.  He  offered  to  oondc 
us  to  the  port,  of  Los  Colorado*,  to  get  infer 
at  Ion  respecting  the  blockade  of  Teneriffe,  but 
he  assured  us  at  the  same  time,  that  he  had  v 
seen  any  vessel  for  some  weeks  on  the  seas*  t 
captain  resolved  to  pursue  his  course  to  San 
Cms. 

The  small  part  of  the  island  of  Graciosa,  whi 
we  traversed,  resembles  those  promontories 
\xrmy  which  we  see  near  Naples,  between  Port 
ami  Torre  del  Greocx  The  rocks  are  naked,  wi 
no  marks  of  wgetatioa,  and  scarcely  any  of  i 
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getable  soil.  A  few  crustaceous  lichen  variola* 
rise,  leprariae,  and  urceolarise*  were  scattered 
aboet  upon  the  basalts.  The  lavas  which  are 
not  covered  with  volcanic  ashes  remain  for 
ages  without  any  appearance  of  vegetation.  On 
the  African  soil  excessive  heat,  and  lengthened 
drought,  retard  the  growth  of  cryptogamoua 
plants. 

The  basalts  of  Gracioea  are  not  in  columns,  but 
divided  into  strata  10  or  15  inches  thick.  These 
strata  are  inclined  nnder  an  angle  of  80  degrees 
to  the  nortb-west.  The  compact  basalt  alternates 
with  the  strata  of  porous  basalt  and  marl.  The 
rock  does  not  contain  hornblende,  but  great  crys- 
tals of  foliated  olivine,  which  have  a  triple  cK- 
vage  -f\  This  substance  is  decomposed  with  great 
difficulty.  Mr.  Haiiy  considers  it  as  a  variety  of 
the  pyroxene.  The  porous  basalt,  which  passes 
into  mandelstein,  has  oblong  cavities  from  two  to 
eight  lines  diameter,  lined  with  chalcedony,  en- 
closing fragments  of  compact  basalt.  I  did  not 
remark  that  these  cavities  had  the  same  direction, 


*  We  found  the  lecidea  astrovirens,  urceolaria  ocelleta,  a. 
diamarta,  (to  which  Mr.  Aehnrinr  assimilates  the  lichen  k«- 
uigri  of  my  Flora  of  Friberg)  parmcKa  parietina,  p.  tenoll* 
(lichen  bispidua  Willd.)  p.  atra,  lecidia  fusco-alra,  and  many 
other  species,  which  were  hitherto  thought  to  belong  exclu- 
sively to  the  north  of  Europe.  (A  char.  Method  us  Lichenum, 
t .  i,  p.  152.) 
t  Blattiiger  riron. 
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or  that  the  porous  rock  lay  on  compact  strata,  as 
happens  in  the  currents  of  lava  of  i£tna  and 
Vesuvius.  The  marl*,  which  alternates  more 
than  a  hundred  times  with  the  basalts,  is  yellow- 
ish, friable  by  decomposition,  very  coherent  in  the 
inside,  and  often  divided  into  irregular  prisms, 
analogous  to  the  basaltic  prisms.  The  sun  dis- 
colours their  surface,  as  it  whitens  several  schists, 
by  reviving  a  hydrocarburetted  principle,  winch 
appears  to  be  combined  with  the  earth.  The  marl 
of  Graciosa  contains  a  great  quantity  of  chalk, 
and  strongly  effervesces  with  nitric  acid,  even  on 
points  where  it  is  found  in  contact  with  the  ba- 
salt. This  fact  is  so  much  more  remarkable,  as 
this  substance  does  not  fill  the  fissures  of  the 
rock,  but  it's  strata  are  parallel  to  those  of  the 
basalt ;  whertce  we  may  conclude,  that  both  fos- 
sils are  of  the  same  formation,  and  have  a  com- 
mon origin.  The  phenomenon  of  a  basaltic  rock 
containing  masses  of  indurated  marl  split  into 
small  columns,  is  also  found  in  the  Mittelgebirge, 
in  Bohemia.  Visiting  those  countries  in  1792, 
in  company  with  Mr.  Freiesleben  -f",  we  even  re- 
cognized in  the  marl  of  the  Stiefelberg  the  imprint 
of  a  plant  nearly  resembling  the  cerastium,  or  the 
alsine.  Are  these  strata,  contained  in  the  trap- 
pean  mountains,  owing  to  muddy  irruptions  ?  or 
must  we  consider  them  as  sediments  of  water, 

•  Mergcl. 

i  Bergmsnmscbes  Journal,  1792,  p.  215. 
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which  alternate  with  volcanic  depositions  ?  This 
last  hypothesis  seems  so  much  the  less  admissi- 
ble, since,  from  the  researches  of  Sir  James  Hall 
on  the  influence  of  pressure  in  fusions,  the  exist- 
ence of  carbonic  acid  in  substances  contained  in 
basalt  offers  nothing  surprising.  Several  lavas 
of  Vesuvius  present  similar  phenomena.  In 
Lombardy,  between  Vicenza  and  Abano,  where 
the  calcareous  stone  of  the  Jura  *  contains  great 
masses  of  basalt,  I  have  seen  this  latter  enter 
into  effervescence  with  the  acids  wherever  it 
touches  the  calcareous  rock. 

We  had  not  time  to  reach  the  summit  of  a  hill, 
that  was  very  remarkable  in  having  it's  base 
formed  of  banks  of  clay  under  strata  of  basalt, 
Hke  a  mountain  in  Saxony  *}»,  which  is  become 
celebrated  on  account  of  the  disputes  of  volca- 
uean  and  neptunean  geologists.    These  basalts 
were  covered  with  a  mam  m reform  substance, 
which  I  vainly  sought  on  the  Peak  of  Teneriffe, 
and  which  is  known  by  the  name  of  volcanic 
glass,  glass  of  Muller  or  Hyalite ;  it  is  the  tran- 
sition from  the  opal  to  the  calcedony.  We  struck 
off  with  difficulty  some  fine  specimens,  leaving 
masses  that  were  eight  or  ten  inches  square  un- 
touched.   I  never  saw  in  Europe  such  fine  hy- 
alites as  I  found  in  the  island  of  Graciosa,  and 

•  Jnnukalstein. 

f  Scheibenbergen  haegel. 
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cm :  the  reek  of  porphyry  called  ei  Penoi  de  las 
Bmnos,  on  the  bank  of  the  lake  of  Mexico. 
1  Tvro  kinds  of  sand  cover  the  shore;  onefe 
black  and  basaltic,  the  other  white  and  quart- 
lose.  I*  a  place  exposed  to  the  rays  of  the  sun, 
the  firtt  raised  the  thermometer  to  51*  2°  (41°  it) 
and  the  second  to  40°  (32°  R.)  The  temperature 
of  the  air  in  the  shade  was  27 '7°  or  7*0°  higher 
than  that  of  the  air  over  the  sea.  The  qnartmse 
sawd  contains  fragments  of  feldspath.  It  is  thrown 
back  by  the  water,  and  forms,  in  some  sort,  on 
the  surface  of  the  rocks,  small  islets  where  the 
aeakveed  vegetates.  Fragments  of  granite  have 
beeh  observed  at  Teneriflfe;  the  island  of  Gomora, 
frotfi  the  details  famished  me  by  Mr.  Broosson- 
net,  Contains  a  nudleus  of  rricaceous  schist*; 
-tfiti'quart*  dissetokittted  in  the  sand,  which  we 
foaad  oi»  the  shore  of  Graciosa,  is  a  different 
•SttbtMttiM  tom  the  lavas,  and  the  trappean  por- 
phyries winch  are  so  intimately  connected  with 
tftte  Vfttcanic  productions.  From  these  feels  It 
*&SttiS  evident,  that  in  the  Canary  Islands,  as 
well  as  on  the  Andes  of  Quito,  in  Anvergne, 
©reece,  and  the  greater  part  of  the  globe,  the 
3ttbterrtk*teous  -fires  have  pierced  through  the 
flock*  of  primitive  formation.  In  treating  here- 
after <of  the  great  number  of  warm  springs,  tifefctt 

*  Glimmerscbiefer. 
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we  have  seen  issuing  from  granite;  gneiss*  and 
micaceous  schist/  we  shall  have  occasion  to  re* 
turn  to  this  subject,  which  is  one  of  the  most  im- 
portant of  the  physical  history  of  the  globe. 

We  reembarked  at  sunset,  and  "hoisted  sail, 
Imt  the  breeze  was  too  feeble  to  permit  us  to  con* 
tmtte  our  course  to  Teneriflfe.  The  sea  was  calm  ; 
a  reddish  vapor  covered  the  horizon,  and  seemed 
to  magnify  every  Object.  In  this  solitude,  amidst 
so  many  uninhabited  islets,  we  enjoyed  for  a  long 
time  the  view  of  an  austere  and  savage  nature. 
The  black  mountains  of  Gracioea  appeared  like 
perpendicular  waits  of  five  or  six  hundred  feet. 
Their  shadows,  thrown  over  the  surface  of  the 
ocean,  gave  a  gloomy  aspect  to  the  scenery. 
Rocks  of  basalt,  emerged  from  the  bosom  of  the 
water,  wore  the  resemblance  of  the  rains  of  some 
vast  edifice ;  their  existence  carried  our  thoughts 
back  to  the  remote  period  wfeen  submarine  vol* 
canoes  gate  birth  to  new  islands,  or  rent  the 
continents  asunder.       Every  thing  which  sur- 
rounded us  seemed  to  indicate  destruction  and 
sterility;  but  the  back  ground  of  the  picture, 
the  ooasts  of  Laazenota,  presented  a  more  smil- 
ing aspect.   In  a  narrow  pass,  between  two  hills, 
crowned  with  scattered  tufts  of  trees,  the  marks 
of  cultivation  were  visible.    Hie  laSt  rays  of  the 
sun  gilded  the  corn  ready  for  the  sickle.     The 
desert  even  is  animated  wherever  we  can  disco- 
ver a  trace  of  the  industry  of  man. 


•. 
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We  endeavoured  to  get  out  of  this  bay  by  the 
pass  which  separates  Alegranza  from  Montana 
Clara,  and  through  which  we  had  easily  entered; 
to  land  at  the  northern  point  of  Graciosa.    The 
wind  having  fallen,  the  currents  drove  us  very 
near  a  rock,  on  which  the  sea  broke  with  vio- 
lence, and  which  is  noted  in  the  old  charts  under 
the  name  of  Hell,  or  Infierno.    As  we  examined 
this  rock  at  the  distance  of  two  cables  length, 
we  fonnd  that  it  was  a  mass  of  lava  three  or  four 
fathoms  high,  full  of  cavities,  and  covered  with 
scoriae  resembling  coke.    We  may  presume  that 
this  rock  *,  which  modern  charts  call  the  West 
Rock  (Roca  del  Oeste),  was  raised  by  volcanic 
fire  ;  and  it  might  heretofore  have  been  much 
higher ;  for  the  new  island  of  the  Azores,  which 
rose  from  the  sea,  at  successive  peiiods,  in  1638 
and  1719,  had  reached  354  feet  -f~  when  it  totally 
disappeared  in  1723,  to  the  depth  of  480  feet. 
This  opinion  on  the  origin  of  the  basaltic  mass 

•  Borda,  Voyage  de  la  Flore,  vol.  i,  p.  386.  Bory  St. 
Vincent,  Essai  sur  lea  Isles  Fortunees,  p.  20.  I  most  here 
observe,  that  this  rock  is  already  noted  on  the  celebrated  Ve- 
netian chart  of  Andrea  Bianco,  but  that  the  name  of  Infixmo 
is  given,  -  as  in  the  most  ancient  chart  of  Picigano,  made  in 
1867,  to  Teneriffe,  without  doubt  because  the  Guanches  con* 
sidered  the  peak  as  the  entrance  into  Hell/  In  the  same  la- 
titudes an  island  made  it's  reappearance  in  1811. 

t  In  1720,  this  island  was  visible  at  seven  or  eight  leagues 
distance.  Mem.  de  )vAcade*mie,  1722,  p.  12.  Fleurieo,  Voy- 
age de  l'lsis,  vol.  i,  p.  565. 
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of  the  Infierno  is  confirmed  by  a  phenomenon, 
which  was  observed  towards  the  middle  of  the 
last  century  in  these  same  latitudes.  At  the 
time  of  the  irruption  of  the  volcano  of  Teraan- 
faya,  two  pyramidal  hills  of  lithoid  lava  rose 
from  the  bottom  of  the  ocean,  and  united  them- 
selves by  degress  to  the  island  of  Lanzerota. 

As  we  were  prevented  by  the  fall  of  the  wind, 
and  by  the  currents,  from  repassing  the  channel 
of  Alegranza,  we  resolved  on  tacking  duringthe 
night  between  the  isle  Clara  and  the  West  Rock. 
This  resolution  had  nearly  proved  fetal.  A  calm 
is  very  dangerous  near  this  last  rock,  towards 
which  the  current  drives  with  considerable  force. 
We  began  to  feel  the  effects  of  this  current  at 
midnight.  The  proximity  of  the  stony  masses, 
which  rise  perpendicularly  above  the  water,  de- 
prived us  of  the  little  wind  which  blew :  the 
sloop  no  longer  obeyed  the  helm,  and  we  dreaded 
striking  every  instant.  It  is  difficult  to  conceive 
how  a  mass  of  basalt,  insulated  in  the  vast  ex- 
panse of  the  ocean,  can  cause  so  considerable  a 
motion'  in  the  waters.  These  phenomena,  well 
worthy  the  attention  of  naturalists,  are  neverthe- 
less well  known  to  mariners ;  they  are  extremely 
to  be  dreaded  in  the  Pacific  Ocean,  particularly 
in  the  small  Archipelago  of  the  islands  of  Galli- 
pagos.  The  difference  of  temperature  which  ex- 
ists between  the  fluid  and  the  mass  of  rocks  can- 
not explain  the  direction  which  these  currents 

vol.  I.  H 
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take ;  and  how  can  we  admit,  that  the  water  is 
engulfed  at  the  base  of  these  rocks,  which  often 
are  not  of  volcanic  origin ;  and  that  this  conti- 
nual engulfing  determines  the  particles  of  water 
to  fill  up  the  vacuum  that  takes  place  *  ? 

The  wind  having  freshened  a  little  towards  the 
morning  on  the  18th,  we  succeeded  in  passing  the 
channel.  We  drew  very  near  the  Infierno  the 
second  time,  and  remarked  the  large  crevices, 
through  winch  the  gaseous  fluids  probably  issued, 
when  this  basaltic  mass  was  raised.    We  lost 

i 

sight  of  the  small  islands  of  Alegranza,  Montana 
Clara,  and  Graciosa,  which  appear  to  have  never 
been  inhabited  by  the  Guanches.  They  are  no* 
visited  only  to  gather  archil ;  this  production  U 

• 

however  less  sought  after,  since  so  many  otha 
lichen*  of  the  north  of  Europe  yield  other  mate- 
rials proper  for  dyeing.  Montana  Clara  is  notec 
for  it's  beautiftil  Canary  birds.  The  note  of  iheei 
birds  varies  Willi  their  flocks,  like  that  of  001 
chaffinches,  which  often  differs  in  two  neighbour 
ing  districts.  Montana  Clara  yields  pasture  fo 
goats,  which  proves  that  the  interior  of  this  isle 
is  less  arid  than  it's  coasts.    The  name  of  Ale 

*  We  are  surprised  to  feted  in  a  highly  useful  work,  wind 
is  in  the  hand  of  every  seaman,  in  the  ninth  edition  of  Hjunil 
ton  Moore's  Practical  Navigator,  p.  200,  that  it  is  by  tb 
effect  of  the  attraction  of  the  masses,  or  of  universal  gravita 
tion,  that  a  vessel  leaves  the  coasts  with  difficulty,  and  that  tin 
boat  of  a  frigate  is  attracted  by  the  frigate  itself. 
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granza  is  synonimous  with  the  Joyous*,  which 
was  given  it  by  the  first  conquerors  of  the  Car 
nary  Islands,  two  Norman  barons,  Jean  de  Be- 
theneQurt,  and  Gadifer  de  Salle.  This  was  the 
first  pofrt  on  which  they  landed.  After  remain- 
iag  several  days  at  Graciosa,  a  small  part  of 
which  we  examined,  they  conceived  the  project 
of  taking  possession  of  the  neighbouring  isle  ot 
Lanzerota,  where  they  were  welcomed  by 
Guadatfa,  sovereign  of  the  Guanches,  with  the 
sajne  hoepkality  that  Cortex  found  in  the  palace 
of  Montezuma.  The  shepherd  king,  who  had 
no  other  riches  than  his  goats,  became  the  vie 
tim  of  coward  treachery,  like  the  sultan  of 
Mexico* 

We  sailed  along  the  coasts  of  Lanzerota,  of  the 
island  of  Losbos,  and  of  Fortaventura.  The  se- 
cond of  these  inlands  seems  to  have  anciently 
formed  part  of  the  two  others.  This  geological 
hypothesis  was  started  in  the  seventeenth  cen 
tury  by  a  Franciscan,  Juan  Galindo.  This  writer 
even  supposed  that,  the  king,  Juba, had  namedsix 
Canary  Islands  only,  because,  in  his  time,  three 
among  them  were  contiguous.  Without  admit- 
ting the  small  probability  of  this  hypothesis, 
learned  geographers  have  seemed  to  recognize, 
in  the  Archipelago  of  the  Canaries,  the  two  isles 

*  La  Joyeuse. 
H   2 
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Junoniee,  Nivaria,  Ombrios,  Canaria,  and  th< 
Capraria  of  the  ancients  *. 

The  haziness  of  the  horizon  prevented  us,  dor 
ing  the  whole  of  our  passage  from  Lanzerota  ft 
Teneriffe  from  discovering  the  summit  of  the  peal 
of  Teyde.  If  the  height  of  this  volcano  is  190t 
toises,  as  the  last  trigonometrical  measure  o 
Borda  indicates,  it's  summit  ought  to.  be  visibl 
at  a  distance  of  43  leagues,  supposing  the  eye  o\ 
a  level  with  the  ocean,  and  a  refraction  equal  t 
0*079.  of  distance.  It  has  been  doubted  *f-  whe 
ther  the  peak  has  ever  been  seen  from  the  chan 
nel,  which  separates  Lanzerota  from  Fortaven 
tura,  and  which  is  distant  from  the  volcano 
according  to  the  chart  of  Varela,  2°  29^  or  near 
ly  50  leagues.  This  phenomenon  appears  never 
theless  to  have  been  verified  by  several  officer 
of  the  Spanish  royal  marine.  I  had  in  my  hand 
on  board  the  Pizarro,  a  journal,  in  which  it  wa 
noted,  that  the  peak  of  Teneriffe  had  been  see 
at  135  miles  distance,  near  the  southern  cape  < 
Lanzerota,  called  Pichiguera.  It's  summit  wa 
discovered  under  an  angle  considerable  enoug 
to  lead  the  observer,  Don  Manuel  Baruti,  1 
think  that  the  volcano  might  have  been  viaibl 

*  Gosselio,  lUcb.  snr  la  Geog.  des  Aociens,  t.  i,  p.  14 
166, 168. 

+  Voyage  de  la  Flore,  t.  i,  p.  380.  My  chronometer  gw 
me,  oo  the  coast  north-west  of  Lanzerota,  15°  92f  10"  we 
of  the  meridian  of  Paris. 
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at  nine  miles  farther.  It  was  in  September,  to 
wards  the  evening,  and  in  very  damp  weather. 
Reckoning  fifteen  feet  for  the  elevation  of  the 
eye,  I  find,  that  to  render  an  account  of  this 
phenomenon,  we  must  suppose  a  refraction  equal 
to  0*158  of  the  arch,  which  is  not  very  extraor- 
dinary for  the  temperate  zone.  According  tovthe 
observations  of  General  Roy,  the  refractions  vary 
in  England  from  one  twentieth  to  one  third ;  and 
if  it  be  true,  that  they  reach  these  extreme  limits 
on  the  coast  of  Africa,  which  I  much  doubt,  the 
peak,  in  certain  circumstances,  may  be  seen  on 
the  deck  of  a  vessel  as  far  off  as  61  leagues. 

Navigators  who  have  much  frequented  these 
latitudes,  and  who  can  reflect  on  the  physical 
causes  of  the  phenomena,  are  surprised  that  the 
peaks  of  Teyde  and  of  the  Azores*  are  sometimes 
visible  at  a  very  great  distance,  though  at  other 

*  The  height  of  thii  peak,  according  to  Fleurieu,  is  1100 
toises ;  to  Ferrer,  1238  toises  ;  and  to  Tofino,  1260  toiies  : 
bat  these  measures  are  only  approximative  estimations.  The 
captain  of  the  Pizarro,  Don  Manuel  Cagigal,  proved  to  me,  by 
bis  journal,  that  he  observed  the  peak  of  the  Asores  at  the 
distance  of  37  leagues,  when  he  was  sure  of  his  latitude 
within  two  minutes.  The  volcano  was  seen  at  S.  4*  E.9  so  that 
the  error  in  longitude  must  have  an  almost  imperceptible  in- 
fluence in  the  estimation  of  the  distance.  Nevertheless,  the 
angle  which  the  peak  of  the  Asores  subtended  was  so  great, 
that  Mr.  Cagigal  thinks  this  volcano  must  be  visible  at  more 
than  40  or  42  leagues.  The  distance  of  87  leagues  supposes 
an  elevation  of  1481  toises. 
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times  they  are  not  seen  when  the  distance  is  much 
less,  and  the  sky  appears  serene  and  the  horizon 
free  from  fogs.  These  circumstances  are  so  much 
the  more  worthy  the  attention  of  naturalists,  as 
several  vessels  returning  to  Europe  wait  impa- 
tiently for  a  sight  of  these  mountains,  to  rectify 
their  longitude,  and  think  themselves  much  far- 
ther off  than  they  really  are,  when  in  fine  weather 
these  peaks  are  not  perceptible  at  distances  where 
the  angles  subtended  ought  to  be  very  consider- 
able.   The  constitution  of  the  atmosphere  has  a 
great  influence  on  the  visibility  of  distant  ob- 
jects.   It  may  be  admitted  in  general,  that  the 
Peak  of  Teneriffe  is  seldom  seen  at  a  great  dis- 
tance, in  the  warm  and  dry  months  of  July  and 
August,  and  that  on  the  contrary  it '  is  seen 
at  very  extraordinary  distances  in  the  months 
January  and  February,  when  the  sky  is  slightly 
covered,  and  immediately  after  a  heavy  rain,  or 
a  few  hours  before  it  foils.    It  appears,  that  the- 
transparency  of  the  air  is  prodigiously  increased^ 
as  we  have  already  observed,  when  a  certain 
quantity  of  water  is  titliformly  diffused  through 
the  atmosphere.    Independent  of  these  observa- 
tions, it  is  not  astonishing,  that  the  peak  of 
Teyde  should  be  seldomer  visible  at  a  very  re- 
mote distance,  than  the  summits  of  the  Andes, 
which  wens  so  long  under  my  observations.  This 
peak,  inferior  in  height  to  those  parts  cf  the  chain 
of  Mount  Atlas,  at  the  foot  of  which  is  the  city  of 
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Morocco,  is  not,  like  those  points  *  covered  with 
perpetual  snows.  The  Piton,  or  Sugar  laqf, 
vhich  terminates  the  peak,  no  doubt  reflects  a 
great  quantity  of  light,  on  account  of  the  whitish 
xriour  of  the  pumice  stone  thrown  up  by  the 
grater ;  but  the  height  of  this  little  truncated 
cone  does  not  form  a  twenty-secondth  part  of 
the  total  elevation.  The  flanks  of  the  volcano 
are  covered  either  with  blocks  of  black  and  sco- 
rified lava,  or  with  a  luxuriant  vegetation,  the 
masses  of  which  reflect  so  much  the  less  light,  as 
the  leaves  of  the  trees  are  separated  from  each 
other  by  shadows  of  more  considerable  extent 
than  that  of  the  part  which  is  enlightened. 

Hence  it  results,  that  setting  aside  the  Piton, 
the  peak  of  Teyde  is  in  the  class  of  those  moun- 
tains^ which,  according  to  the  expression  of  Bon- 
guer,  are  seen  at  considerable  distances  only  in  a 
msgative  maimer,  because  they  intercept  the  light 
vhich  is  transmitted  to  us  from  the  extreme  li- 
mitaof the  atmosphere;  and  that  we  perceive  their 
existence  only  on  account  of  the  difference  of 
intensity,  which  subsists  between  the  aerial  light 
which  surrounds  thousand  that  which  is  reflected 

j 

by  the  particles  of  air  placed  between  the  moun- 
tains and  theeye  of  the  observer  -f%  As  we  witb- 

*  According  to  Haest,  and  Jackson,  Account  of  the  Em- 
pire of  Morocco,  p.  43. 

+  Traite*  d'Optiqnc,  p.  366  It  follows  from  the  experi- 
ments of  the  same  anthor,  in  order  that  this  difference  may 
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draw  from  the  isle  of  TenerifFe,  the  Piton  or  Su- 
gar Loaf  is  seen  fora  long  time  inapositweman 
net,  because  it  reflects  a  whitish  light,  and  clear 
ly  detaches  itself  from  the  sky ;  but  as  this  con 
is  only  80  toises  high,  by  40  in  breadth  at  it's  sum 
rait,  it  has  recently  been  a  question*,  whethe 
from  the  diminutiveness  of  it's  mass  it  can  be  vi 
sible  at  distances  which  exceed  40  leagues  ;  an 
if  it  be  not  rather  probable,  that  navigators  dit 
tinguish  the  peak  as  a  small  cloud  above  the  he 
rizon,  only  when  the  base  of  the  Piton  begins  t 
be  visible  on  it.  If  we  admit,  that  the  mea 
breadth  of  the  Sugar  Loaf  is  100  toises,  we  fin 
that  the  little  cone,  at  40  leagues  distance,  sti 
subtends,  in  the  horizontal  direction,  an  angle  < 
more  than  three  minutes.  This  angle  is  cons 
derable  enough  to  render  an  object  visible ;  an 
if  the  height  of  the  Piton  greatly  exceeded  it 
basis,  the  angle  in  the  horizontal  direction  migl 
be  still  smaller,  and  the  object  still  continue  1 
make  an  impression  on  our  organs;  for  micromi 
trical  observations  have  proved,  that  the  limit 
vision  is  but  a  minute  only,  when  the  dimensioi 
of  the  objects  are  the  same  in  every  directioi 
'  We  distinguish  at  a  distance,  by  the  eye  on] 
trunks  of  trees  insulated  in  a  vast  plain,  thong 

k 

become  perceptible  to  oar  organs,  and  the  mountain  <leta 
itself  distinctly  from  the  sky,  that  one  of  these  lights  shoo 
be  a  sixtieth  part  stronger  than  the  other. 

*  Marchand.  1 2,  p.  10. 
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the  subtended  angle  be  under  twenty-five  se- 
conds. 

As  the  visibility  of  an  object,  which  detaches 
itself  in  a  brown  color,  depends  on  the  quantities 
of  light  which  the  eye  meets  with  on  two  lines, 
one  of  which  ends  at  the  mountain,  and  the  other 
reaches  on  to  the  surface  of  the  aerial  ocean,  it 
follows  that  the  farther  we  remove  from  anobjeot, 
the  smaller  the  difference  becomes  between  the 
fight  of  the  surrounding  atmosphere,  and  that  of 
the  strata  of  air  placed  before  the  mountain.  It 
is  on  this  account,  that,  when  less  elevated  sum- 
mits begin  to  appear  above  the  horizon,  they  pre- 
sent themselves  at  first  under  a  darker  tint,  than 
those  we  discover  at  very  great  distances.  In 
the  same  manner,  the  visibility  of  the  mountains, 
which  are  seen  only  in  a  negative  manner,  does 
not  depend  solely  on  the  state  of  the  lower  re- 
gions of  the  air,  to  which  our  meteorological  ob- 
servations are  limited,  but  also  on  it's  transpa- 
rency and  physical  constitution  in  the  most  ele- 
vated parts  ;  for  the  image  detaches  itself  better 
in  proportion  as  the  aerial  light,  which  comes 
from  the  limits  of  the  atmosphere,  has  been  ori- 
ginally more  intense,  or  rather  has  undergone  less 
loss  in  it's  passage.  This  consideration  explains 
to  a  certain  point,  why,  under  a  perfectly  serene 
sky,  the  state  of  the  thermometer  and  the  hy- 
grometer, being  precisely  the  same  in  the  air 
which  is  nearest  the  Earth,  the  peak  is  sometimes 
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visible,  and  at  other  times  invisible,  to  navigators 
at  equal  distances.  It  is  even  probable,  that  the 
chance  of  perceiving  this  volcano  would  not  be 
greater,  if  the  ashy  cone,  at  the  summit  of  which 
is  the  mouth  of  the  crater,  were  equal,  as  in  Ve- 
suvius, to  a  quarter  of  the  total  height.  These 
ashes,  which  are  pumice  stone  crumbled  into 
dust,  do  not  reflect  as  much  light  as  the  snow  of 
the  Andes;  are  the  cause  why  the  mountain, 
seen  from  afar,  without  detaching  itself  in  a 
bright,  detaches  itself  more  feebly  in  a  brown  co- 
lor ;  and  contribute,  if  we  may  use  the  expres- 
sion, to  equalize  the  portions  of  aerial  light,  the 
variable  difference  of  which  renders  the  object 
more  or  less  distinctly  visible.  Calcareous  moun- 
tains, stripped  of  vegetable  earth,  summits  co- 
vered with  granitic  sand,  the  high  savannahs  of 
the  Cordilleras*,  which  are  of  a  golden  yellow, 
are  undoubtedly  distinguished  at  small  distances 
better  than  objects  which  are  seen  in  a  negative 
manner ;  but  the  theory  indicates  a  certain  limit, 
beyond  which  these  last  detach  themselves  more 
distinctly  from  the  azure  vault  of  the  sky. 

The  colossal  summits  of  Quito  and  Peru,  tow- 
ering above  the  limit  of  the  perpetual  snows^ 
concentre  all  the  advantages,  which  render  them. 
visible  auder  very  small  angles*    We  haveatat — 

*  Los  Pqjonales,  from  pqja,  straw.  It  is  the  name  of  the* 
region  of  the  grarmna,  which  encircles  die  zone  -of  the  peren- 
nial snows.    &eogr.  v€g.  pk  70. 
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ed,  that  the  circular  summit  of  the  peak  of  Te- 
neriffe  is  only  a  hundred  toises  in  diameter.  Ac- 
cording to  the  measures  I  made  at  Riobamba,  in 
1803,  the  dome  of  the  Chimborazo,  153  toises 
telow  it's  summit,  consequently  in  a  point  which 
s  1300  toises  higher  than  the  peak,  is  still  673 
toises  (1312  metres)  In  breadth.  The  zone  of 
>erennial  snows  also  forms  a  fourth  of  the  height 
if  the  mountain  ;  and  the  base  of  this  zone,  seen 
hi  the  coast  of  the  Southern  Ocean,  fills  an  ex- 
ent  of  3437  toises  (6700  metres).  But  though 
Thimborazo  is  two  thirds  higher  than  the  peak, 
re  do  not  see  it,  on  account  of  the  curve  of  the 
lobe,  at  more  than  38  miles  and  a  third  farther*. 
*he  radiant  brilliancy  of  it's  snows,  when  at  the 
ort  of  Guayaquil,  at  the  end  of  the  rainy  sea- 
on,  it  is  discovered  at  the  horizon,  may  lead  us 
o  suppose,  that  it  must  be  seen  at  a  very  great 
listance  in  the  South  Sea.  Pilots  highly  worthy 
A?  credit  have  assured  me,  that  they  have  seen  it 
rom  the  rock  of  Muerto,  to  the  south-west  of  the 
sle  of  Puna,  at  a  distance  of  47  leagues^.  When- 

+  Without  attending  to  the  refraction,  the  Peak  of  Tone- 
5e  (1904  toises)  it  risible  at  1°  67'  *2",  Mount  Blanc 
8440  toises)  at  «•  13'  O",  and  Chunboraao  (0850  toises)  at 
9  W  30*.  The  mean  refraction,  supposed  to  be  0*08,  aug- 
vents  this  distance,  as  to  Chimboraso,  only  fourteen  miles. 

f  According  to  the  charts  of  the  Deporito  hgdrogrq/k»  of 
ladrid.  Admitting  1*  13>  9*  for  the  difference  of  the 
leridians  of  Guayaquil  and  Quito,  such  as  I  found  it  ffikmv. 
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ever  it  has  been  seen  at  a  greater  distance,  the 
observers,  uncertain  of  their  longitude,  have  not 
been  in  a  situation  to  furnish  precise  data. 

The  aerial  light,  projected  on  the  mountains, 
increases  the  visibility  of  those  which  are  seen 
positively ;  it's  energy  diminishes,  on  the  contra- 
ry, the  visibility  of  the  objects,  which,  like  the 
peak  of  Teneriffe  and  that  of  the  Azores,  detach 
themselves  in  a  brown  tint.  Bouguer,  building 
on  theoretical  considerations,  found  that  accord- 
ing to  the  constitution  of  our  atmosphere,  the 
mountains  seen  negatively  cannot  be  perceived 
at  distances  which  exceed  35  leagues4.  It  is 
important  here  to  observe,  that  these  calcula- 
tions are  contrary  to  experience.  The  peak  of 
Teneriffe  has  been  often  seen  at  36, 38,  and  even 
at  40  leagues.  Moreover,  in  the  vicinity  of 
the  Sandwich  Islands,  the  summit  of  Mowna 

Ast.  t.  ii,  p.  298,  357,  and  483)  the  Muerto  is  a  little  less 
distant  than  Chimboraco. 

*  If,  according  to  the  theory  of  Bouguer,  (7Vait4d*Optique 
p.  300)  the  intensity  of  the  aerial  colour,  which  is  reflected 
by  the  whole  of  the  atmosphere  towards  the  horizon  in  a  de- 
terminate direction,  is  equal  toig*  q. ;  the  intensity,  after  a> 
passage  of  30  leagues,  would  be  Jg£  q.    This  quantity  dif- 
fers from  the  other  a  little  more  than  one  sixtieth,  whilst  after 
a  passage  of  46  leagues,  the  intensity  of  the  aerial  colour  isv 
already  f&  q.,  which  differs  too  little  from  ?g£  q.   for  the* 
difference  to  be  perceived  by  our  organs.    From  these  dats* 
we  find  by  interpolation,  that  tho  visibility  should  have 
ed  at  36  leagues  distance. 
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Roa*,'  at  a  season  when  it  was  without  snows,* 
was  seen  on  the  skirt  of  the  horizon,  at  the  dis- 
tance of  53  leagues.  This  is  the  most  striking 
example  we  have  hitherto  known  of  the  visibility 
of  a  mountain  ;  arid  what  is  the  more  remark- 
able, it  is  an  object  seen  negatively  which  fur- 
nishes the  example. 

I  thought  it  proper  to  bring  together  these 
considerations  at  the  end  of  this  chapter,  because 
in  treating  so  closely  on  one  of  the  most  import- 
ant problems  of  optics,  that  of  the  diminution 

•  The  height  of  Mowna  Roa,  according  to  Marchand,  is 
more  than  2598  toises  ;  according  to  King,  it  ia  2577  toiaes ; 
bat  these  measures,  notwithstanding  their  accidental  concord- 
ance, are  not  founded  on  very  exact  measurements.     It  is  a 
Tory  extraordinary  phenomenon,  to  see  a  summit  placed  in 
the  19th  degree  of  latitude,  and  which  is  probably  2500  toises 
high,  entirely  stripped  of  it's  snows.   The  very  flattened  form 
of  Mowna  Roa,  the  Mesa  of  the  old  Spanish  charts,  it's  insula- 
ted situation  in  the  midst  of  the  ocean,  and  the  frequency  of 
certain  winds,  which,   modified  by  the  ascending  current, 
blow  obliquely,  may  be  the  principal  causes.     It  is  difficult 
to  believe,  that  captain  Marchand  was  much  deceived  in  the 
estimation  of  the  distance  at  which  he  saw,  on  the  10th  of  Oc- 
tober 1791,  the  summit  of  Mowna  Roa.     He  had  led  the  ~ 
island  of  Owhyhee  only  the  7th  in  the  evening  ;  and  from  the 
movement  of  the  waters,  and  the  lunar  observations  of  the 
19th,  it  is  probable  that  the  distance  was  even  greater  than 
58  leagues.     Besides,  an  experienced  navigator,  Mr.  Fleu- 
rieu,  relates,  that  at  a  distance  of  35  or  36  leagues  the  peak 
of  Teneriffe  is  visible,  even  in  weather  that  is  not  perfectly 
clear.  Voy.  de  Marchand,  vol.  i,  p.  408  and  427  ;  vol.  ii»  p:  10 
and  78. 
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neriffe.  Nothing  is  more  interesting  for  the 
geologist,  than  to  observe  the  relations,  on  the 
same  point  of  the  globe,  between  volcanic  conn- 
tries,  and  those  which  are  primitive  or  second- 
ary. When  the  Canary  islands  shall  have  been 
some  day  examined  in  all  the  parts*  which  com- 
pose the  system  of  these  mountains,  we  shall 
find,  that  we  have  been  too  precipitate  in  consi- 
dering the  whole  group  as  raised  by  the  action 
of  submarine  fires. 

The  19th,  in  the  morning,  we  discovered  the 
point  of  Naga*,  but  the  Peak  of  Teneriffe  was 
still  invisible :  the  land,  obscured  by  a  thick  fog, 
presented  forms  that  were  vague  and  confused. 
As  we  approached  the  road  of  Santa  Cruz,  we 
observed  that  these  vapours,  driven  by  the  winds, 
drew  nedrer.    The  sea  was  strongly  agitated,  as 
it  most  commonly  is  in  those  latitudes.    We  an- 
chored after  several  soundings,  for  the  mist  was 
so  thick,  that  we  could  scarcely  distinguish  ob- 
jects at  a  few  cables9  distance  ;  but  at  the  mo- 
ment we  began  to  salute  the  place,  the  fog' was 
instantly  dispelled.  The  peak  of  Teyde  appeared 
in  a  break  above  the  clouds,  and  the  first  rays  of 
the  sun,  which  had  not  yet  risen  on  us,  illumin- 
ated the  summit  of  the  volcano.    We  hastened 
toward  the  bow  of  the  vessel,  to  enjoy  the  mag- 
nificent spectacle,  when  at  the  same  instant  we 

*  Punia  de  Naga,  Anaga,  or  Nago. 
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iw  four  English  ships  of  the  royal  navy  tying 
>,  very  near  the  poop. .  We  had  passed  without 
sing  perceived ;  and  the  same  mist  which  had 
idden  the  peak  from  our  view,  had  saved  us 
om  the  danger  of  being  earned  back  to  Eu- 
pe.  It  would  have  been  very  painful  to  natu- 
iHsts,  to  have  seen  the  coast  of  Terieriffe,  with- 
it  having  been  able  to  tread  a  soil  torn  up  by 
>lcanctes. 

We  immediately  got  up  our  anchor,  and  the 
isarro  stood  in  as  close  as  possible  to  the  fort, 
>.  be  under  it's  protection.  It  was  on  this  shore, 
iat,  in  the  landing  attempted  by  the  English 
ro  years  before  our  arrival  *,  admiral  Nelson 
id  his  arm  carried  off  by  a  cannon  ball.  The 
mernor  general  of  the  Canaries-}-  sent  an  order 
i  the  captain  of  the  sloop,  to  put  on  shore  the 
iapatcbes  from  the  court  for  the  governors  of 
le  colonies,  the  money  on  board,  and  the  public 
nrrespondence.  The  English  vessels  left  the 
md,  having  given  chace  the  evening  before  to 
le  packet  boat  the  Alcudia,  whioh  had  left  Co- 
rona a  few  days  before  us.  She  was  obliged 
>  touch  at  the  port  of  Pfedmas,  in  the  isle  of  Can- 
ary, and  several  passengers,  who  were  going  in 
boat  to  Santa  Cruz,  had  been  made  prisoners. 

The  situation  of  this  town  is  very  similar  to 
hat  of  La  Guayra,  the  most  frequented  port  of 

*  Io  the  month  of  July,  1797. 
+  Don  Andrea  de  Perlasca. 

VOL.  r.  I 
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the  province  of  Caraccas.  The  heat  is  excessive 
in  both  placet,  and  from  the  same  causes  ;  but 
the  aspect  of  Santa  Cruz  is  more  gloomy.  On 
a  narrow  and  sandy  beach,  houses  of  dazzling 
whiteness,  with  flat  roofc,  and  windows  without 
glass,  are  stuck  against  a  wail  of  black  perpen- 
dicular rocks,  stripped  of  vegetation.  A  fine 
mole,  built  of  freestone,  and  the  public  walk 
planted  with  poplars,  are  the  only  objects,  which 
break  the  sameness  of  the  landscape.  The  view 
of  the  peak,  sack  as  it  presents  itself  above  Santa 
Cruz,  is  ranch  less  picturesque  than  that  we 
enjoy  from  the  port  of  Orotava.  There,  a  highly 
cultured  and  smiling  plain  offers  a  pleasing  con* 
trait  with  the  wild  aspect  of  the  volcano.  From 
the  groups  of  palm  trees  and  bananas,  which 
line  the  coast  to  the  region  of  the  arbutus,  the 
laurel,  and  the  pine,  the  volcanic  rock  is  crowned 
with  luxuriant  vegetation.  We  easily  conceive 
hdw  the  inhabitants,  even  of  the  beautiful  climates 
of  Greece  and  Italy,  fancied  that  they  recognised 
one  of  the  Fortunate.  Isto  in  the  western  part 
of  Teueriflfe.  The  eastern  side,  that  of  Santa 
Cruz,  on  the  contrary,  is  every  where  struck 
with  the  marks  of  sterility.  The  summit  of  the 
peak  is  not  more  arid  than  the  promontory  of 
basaltic  lavas,  which  stretches  towards  the  point 
of  Naga,  and  on  which  succulent  plants,  spring- 
ing up  in  the  clefts  of  the  rocks,  scarcely  indi- 
v  cate  a  preparation  of  soil.     At  the  port  of  Oro- 
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tava,  the  top  of  the  Piton  subtends  an  angle  in 
height  of  more  than  eleven  degrees  and  a  half: 
whilst  aft  the  mole  6t  Safety  Cnre*  this  angle 
scarcely  exceeds  4°  30. 

Ncitvrifthstandmg  this  difference,  ami  though 
in  thei  latter  place  the  ItoleanO  rises  above  the 
horizon  scarcely  as  much  as  Vesuvius  seen  from 
the  mole  of  Naples,  the  aspect  of  the  peak  is  still 
very  majestic,  when  those  who-  anchor  in  the 
road  discover  it  for  the  feat  time.  The  Piton 
alone  was  visible  to  us ;  iff s  oonepwjected  itself 
oft  a  sky  of  the  purest  Wue,  whilst  dark  thick 
clouds  enveloped  the  rest  of  the  mountain  to  the 
height  of  1890  toises.  The  pumice  stone,  illu- 
mined by  the  first  rays  of  the  sun,  reflected  a 
reddish  light,  Hke  that  which  paints  the  summits 
of  the  higher  Alps.  This  light  by  degrees  be- 
comes a  dazzling  whiteness  ;  and,  deceived  like 
the  greater  part  of  travellers,  we  thought  that 
the  peak  was  still  oovered  with  snows,  and  that 
we  should  with  difficulty  reach  the  edge  of  the 
eroter. 

We  have  remarked,  in  the  Cordilleras  of  the 
Andes,  that  the  conical  mountains,  such  as  Co- 
bopaxi  and  Tungurahua,  are  oftener  seen  free 
From  clouds,  than  those  mountains,  the  tops  of 
which  are  broken  into  bristly  points,  like  Anti- 
sana  and  Pichincha ;  but  the  peak  of  Teneriflfe, 

*  Tbc  oblique  distance  from  the  top  of  the  volcano  to  Orota- ' 
va  and  to  Santa  Craz  are  nearly  8600  toitet  and  23600  toises. 

i  2 
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notwithstanding  it's  pyramidical  form,  is  a  great 
part  of  the  year  enveloped  in  .vapours,  and  is 
sometimes,  daring  several  weeks,  invisible  from 
the  road  of  Santa  Cruz.  It's  position  to  the  west . 
of  an  immense  continent,  and  it's  insulated  situ- 
ation in  the  midst  of  the  seas,  are  no  doubt  the 
causes  of  this  phenomenon.  Navigators  .  are 
well  apprised,  that  the  smallest  islets,  these 
•which  are  without  mountains,  collect  and  hfur- 
bour  the  clouds.  The  decrement  of  heat  is  also 
different  above  the  plains  of  Africa,  and  above 
the  surface  of  the  ocean* ;  and  the  strata  of  air, 
brought  by  the  trade  winds,  cool  in  proportion 
as  they  advance  towards  the  west.  If  the  air 
has  been  extremely  dry  above  the  burning  sands 
of  the  desert;  it  is  very  quickly  saturated  when 
it  has  entered  into  contact  with  the  surface  of 
the  sea,  or  with  the  air  that  lies  on  this  surface. 
It  is  easy  to  conceive,  therefore,  why  the  vapours 
become  visible  in  the  atmospherical  strata,  which, 
at  a  distance  from  the  continent,  have  no  longer 
the  same  temperature  as  when  they  began  to  be 
saturated  with  water.  The  considerable  mass 
of  a  mountain,  which  rises  in  the  midst  of  the 
Atlantic,  is  also  an  obstacle  to  the  clouds,  which 
are  driven  out  to  sea  by  the  winds. 

We  waited  long  and  impatiently  the  permis- 
sion of  the  governor  of  the  place  to  land.  I  em- 
ployed this  time  in  making  the  necessary  ob- 

•  Obs.  Aft  t  i,  p.  126. 
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serrations  for  determining  the  longitude  of  the 
mole  of  Santa  Cruz,  and  the  dip  of  the  needle. 
Berthoud's  chronometer  gave,  for  the  first  1 8° 
3*?  10".  This  differs  three  or  four  minutes  from 
the  result  of  former  observations  by  Fieurieu, 
Pingr6,  Borda,  Vancouver,  and  La  Peyrouse. 
Mr.  Quenot  nevertheless  obtained  18°  33"  96", 
and  the  unfortunate  Captain  Bligh  18°  34'  20". 
The  precision  of  my  result  was  confirmed  three 
years  after,  on  the  voyage  of  the  chevalier  Kru- 
senstern,  who  found  Santa  Cruz  16°  12*  45"  west 
of  Greenwich,  and  consequently  18*  33"  0"  west 
of  Paris.  The  data  prove,  that  the  longitudes 
Captain  Cook  assigned  to  Teneriffe  and  the 
Cape  of  Good  Hope  are  much  too  for  west*. 
The  same  navigator  had  found  the  magnetic  dip, 
in  1 799,  61°  52".  Mr.  Bonpland  and  myself  ob- 
served it  at  62°  24',  a  result  conformable  to  that 
which  was  obtained  in  1791  by  Mr.  de  Rossel  in 
the  voyage  of  DTEntrecasteaux-f-.  The  variation 
of  the  needle  differs  several  degrees,  according 
to  the  place  where  the  observation  is  made,  at 
the  Mole,  or  at  several  points  to  the  north,  along 
the  shore.  We  must  not  be  surprised  at  these 
variations  in  a  place  surrounded  by  volcanic 
rocks.    I  remarked  with  Mr.  Gay-Lussac,  that 

•  Galeaoo.  Viage  ad  Magellanes,  p.  8.  KruBenstcni,  Reise 
mn  die  Welt,  th.  i.  s.  78 :  and  my  Obs.  Astron.  t.  i,  p.  xuvii, 
27,  and  93. 

f  Voyage  &  la  Recherche  de  la  Pey route,  t.  ii,  p.  291. 
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on  the  declivity  of  Vesuvius,  and  in  the  inside- 
f  it's  crater,  the  intensity  of  the  magnetic  fanes 
is  modified  by  the  proximity  of  the  lavas*. 

After  haviqg  undergone  the  fatigue  of  answer- 
ing the  numberless  questions  about  political 
events  put  by  persons  who  came  to  visit  us  on 
board,  we  landed.    The  boat  was  immediately 
sent  back  to  the  ship,  lest  the  surf,  which  in  this 
road  is  very  dangerous,  should  drive  it  against 
the  mole.    The  first  object  that  met  our  view 
was  a  tall  woman,  of  a  very  tawny  complexion, 
and  badly  clothed,  who  was  called  the  capitana. 
She  was  followed  by  several  others,  whose  dress 
wqs  not  more  becoming.    They  all  earnestly 
requested  permission  to  go  on  board  the  Pi- 
zarro,  which  was  of  course  refused.     In  tins 
port,  so  much  frequented  by  Europeans,  licen- 
tiousness bears  the  semblance  of  order.    The 
capitana  is  a  chief  chosen  by  her  companions, 
over  whom  she  exercises  great  authorty.    She 
prevents  whatever  may  be  injurious  to  the  ser- 
vice of  the  vessels ;  she  engages  the  sailors  to 
return  on  board  at  their  stated  hours.    It  is  to 
her  that  the  officers  apply,  when  they  fear  that 
any  of  their  crew  conceal  themselves  with  the 
intention  of  deserting. 

On  entering  the  streets  of  Santa  Cruz,  we  felt 
a  suffocating  heat,  though  the  thermometer  was 
not  above  25  degrees.    Those  who  have  fore 

*  Mlmoires  de  la  Sociltl  (FArcueil,  t.  i,  p.  9. 


long  time  breathed  the  air  of  the  sea  suffer  every 
time  they  land ;  not  because  this  air  contains 
more  oxygen  than  the  air  on  shore,  as  has  been 
erroneously  stated,  but  because  it  is  less  charged 
with  those  gazeous  combinations*,  which  the 
animal  and  vegetable  substances,  and  the  mud 
resulting  from  their  decomposition,  pour  into 
the  atmosphere.  Miasms  that  escape  chemical 
analysis  have  a  powerful  effect  on  our  organs, 
especially  when  these  have  not  undergone  for  a 
long  while  the  same  kind  of  irritation. 

Santa  Cruz,  the  Annaza  of  the  Guanches,  is  a 
neat  town,  with  a  population  of  8000  souls.  I 
was  not  struck  with  the  excessive  number  of 
monks  and  secular  ecclesiastics,  which  travel- 
lers have  thought  themselves  under  the  necessity 
of  finding  in  every  country  under  the  Spanish 
government ;  nor  shall  I  stop  to  enter  into  the 
description  of  the  churches ;  the  library  of  the 
Dominicans,  which  contains  scarcely  a  few  hun- 
dred volumes ;  the  mole,  where  the  inhabitants 
assemble  to  inhale  the  freshness  of  the  evening 
breeze ;  or  the  famed  monument  of  marble  of 
Carara,  thirty  feet  high,  dedicated  to  our  Lady 
of  the  Candelaria,  in  memory  of  her  miraculous 
appearance,  in  1392,  at  Chimisay,  near  Guimar. 
The  port  of  Santa  Cruz  may  be  considered  as  a 
great  caravansary,  on  the  road  to  America  and 
the  Indies.    Every  traveller,  who  writes  the  nar- 

*  Nouv.  Eftpag.  t.  ii,  p.  787. 
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to  scale  the  summit  of  ibe  peak,  if  the  snows 
did  not  prevent  our  ascent,  we  received  notice, 
on  account  of  the  blockade  of  the  English  ships, 
not  to  hope  a  longer  delay  than  that  of  four  or 
five  days.  We  consequently  hastened  our  de- 
parture for  the  port  of  Orotava,  which  is  situate 
on  the  western  declivity  of  the  volcano,  where  we 
were  sure  of  finding  guides.  I  could  find  no 
one  at  Santa  Cruz,  who  had  mounted  the  peak, 
and  I  was  not  surprised  at  this.  The  most  cu- 
rious objects  become  less  interesting,  in  propor- 
tion as  they  are  placed  nearer  to  us ;  and  I 
have  known  inhabitants  of  Schaffhaussen,  in 
Switzerland,  who  had  never  seen  the  fall  of  the 
Rhine  but  at  a  distance. 

The  20th  of  June,  before  sunrise,  we  began 
our  excursion  by  ascending  to  the  Villa  de  La- 
gun  a,  elevated  350  toises*  above  the  port  of  San- 
ta Cruz.  We  eould  not  verify  this  estimation  of 
the  height,  the  surf  not  having  permitted  us  to 
return  on  board  during  the  night,  to  take  oar  ba- 
rometers and  dipping  needle.  As  we  foresaw, 
that  our  tiftpedition  to  the  Peak  would  be  very 
precipitate,  we  consoled  ourselves  easily  with  the 
idea;  #f  not  exposing  instruments,  which  were  to 
serve  us  in  countries  less  known  by  Europeans. 
The  road  by  which;  we  asoended  to  Lagunftte  on 
the  right  of  a  torrent*  or  banmco,  which  in  the 

*  Tfcip  estimation  is  but  an  approximation.     See  the  note 
at  the  end  of  the  third  chapter. 
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rainy  season  forms  fine  cascades  ;  it  is  narrow 
and  tortuous.  I  have  been  assured  since  my 
return,  that  Mr.  de  Perlasca  has  laid  out  a  new 
road,  which  will  admit  carriages.  Near  the  town 
we  met  some  white  camels,  which  seemed  to  be 
very  slightly  laden.  The  chief  employment  of 
these  animals  is  to  transport  merchandise  from 
the  customhouse  to  the  warehouses  of  the  mer- 
chants. They  are  generally  laden  with  two  chests 
of  Havanna  sugar,  which  together  weigh  900 
pounds ;  but  this  load  may  be  augmented  to  thir- 
teen hundred  weight,  or  52  arrobas  of  Castile. 
Camels  are  not  plenty  at  Teneriffe ;  while  they 
exist  by  thousands  in  the  two  isles  of  Lanzerota 
and  Fortaventura  ;  the  climate  and  vegetation 
of  these  islands,  placed  nearer  Africa,  are  more 
analogous  to  those  of  that  continent.  It  is  very 
extraordinary,  that  this  useful  animal,  which 
breeds  in  South  America,  should  be  almost  bar- 
yen  at  Teneriffe.  In  the  fertile  district  of  Adexe 
only,  where  the  plantations  of  the  sugar  cane  are 
most  considerable*,  camels  have  sometimes  been 
known  to  breed.  These  beasts  of  burden,  as 
well  as  horses,  were  brought  into  the  Canary 
Islands  in  the  fifteenth  century  by  the  Norman 
conquerors.  The  Guanche^  were  unacquainted 
with  them;  and  this  fact  seems  to  be  very  well 
accounted  for  by  the  difficulty  of  transporting 

*  They  do  not  at  present  produce  yearly  above  300  quin- 
tals of  moist  sugar. 
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an  animal  of  such  bulk  in  frail  canoes,  withoqt 
recurring  to  the  necessity  of  considering  the 
Guanches  as  a  remnant  of  the  people  of  the  At- 
lantis, or  a  different  race  from  that  of  the  west- 
ern Africans* 

The  hill,  on  which  the  town  of  San  Christobal 
de  la  Laguna  is  built,  belongs  to  the  system  of 
basaltic  mountains,  which,  independent  of  the 
system  of  less  ancient  volcanic  rocks,  forma 
broad  girdle  around  the  peak  of  Teneriffe.  The 
basalt  on  which  we  walked  was  of  a  darkish 
brown,  compact,  half  decomposed,  and  exhaled, 
when  breathed  on,  a  clayey  smell.  We  disco- 
vered hornblende,  olivine  *,  and  translucid  py- 
roxenes -f-  with  a  perfectly  lamellar  fracture,  of 
a  tender  olive  green,  and  often  crystallized  in 
prisms  of  six  planes.  The  first  of  these  substan- 
ces is  extremely  rare  at  Teneriffe  ;  and  I  never 
found  it  in  the  lavas  of  Vesuvius  ;  those  of  Etna 
alone  contain  it  in  abundance.  Notwithstand- 
ing the  great  number  of  blocks,  which  we  stop- 
ped to  break,  to  the  great  regret  of  our  guides, 
we  could  discover  neither  nepheline,  nor  leucite^, 
nor  feldspath.  This,  which  is  so  common  in  the 
basaltic  lavas  of  the  island  of  Ischia,  does  not 
begin  to  appear  at  Teneriffe,  till  we  approach  the 
volcano.    The  rock  of  Laguna  is  not  columnar, 

*  Peridot  granuliforme.     Hauy. 

t  Augit.    Werner, 

t  Amphigene.   Hauy, 
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>ut  divided  into  ledges  of  small  thickness,  and 
defined  to  the  east  under  an  angle  of  30  or  40 
legrees.  It  has  no  where  the  appearance  of  a 
jarrent  of  lava  flowing  from  the  sides  of  the 
leak.  If  the  present  volcano  has  given  birth  to 
bese  basalts,  we  must  suppose,  that,  like  the 
ubstances  which  compose  the  Somma,  at  the 
lack  of  Vesuvius,  they  are  the  effect  of  a  sub- 
marine effusion,  in  which  the  liquid  mass  has 
bnned  real  strata.  A  few  bushy  euphorbiums, 
lie  cacalia  kleinia,  and  Indian  figs  (cactus), 
vhich  are  become  wild  in  the  Canary  islands,  as 
rail  as  in  the  south  of  Europe  and  the  whole 
xmtinent  of  Africa,  are  the  only  plants  we  see 
m  these  arid  rocks.  The  feet  of  our  mules  were 
dipping  every  moment  on  beds  of  stone,  which 
frere  very  steep.  We  nevertheless  recognized 
iie  remains  of  an  ancient  pavement.  In  these 
colonies  we  discover  at  every  step  some  traces 
rf  that  activity,  which  the  Spanish  nation  dis- 
played in  the  16th  century. 

As  we  approached  Laguna,  we  felt  the  tem- 
perature of  the  atmosphere  gradually  decrease, 
rhis  sensation  is  so  much  the  more  agreeable,  as 
he  air  of  Santa  Cruz  is  very  suffocating.  As  our 
>rgans  are  more  affected  by  disagreeable  impres- 
sions, the  change  of  temperature  becomes  still 
nore  sensible  when  we  return  from  Laguna  to 
he  port :  we  seem  then  to  be  drawing  near  the 
mouth  of  a  furnace.  The  same  impression  is  felt, 
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when,  on  the  coast  of  Caraccas,  we  descend  from 
the  mountain  of  Avila  to  the  port  of  La  Guayca. 
According  to  the  law  of  the  decrement  of  heat, 
three  hundred  toises  in  height  produce  in  this 
latitude  only  three  or  four  degrees  difference  in 
temperature.  The  heat  which  overpowers  the 
traveller  on  his  entrance  into  Santa  Cruz,  or  La 
Guayra,  ought  consequently  to  be  attributed  to 
the  reverberation  from  the  rocks,  against  which 
these  towns  are  built. 

The  perpetual  coolness,  which  is  found  at  La- 
guna,  is  the  reason  why  in  the  Canaries  it  is  con- 
sidered as  a  delightful  abode.  Situate  in  a  ssmQ 
plain,  surrounded  by  gardens,  protected  by  a  hill 
which  is  crowned  by  a  wood  of  laurels,  myrUe, 
and  arbutus,  the  capital  of  Teneriffe  is  very 
beautifully  placed.  We  should  be  mistaken,  i£ 
according  to  the  account  of  some  travellers,  we 
believed  it  seated  on  the  border  of  a  lake.  The 
rain  sometimes  forms  a  sheet  of  water  of  some 
extent ;  and  the  geologist,  who  beholds  in  every 
thing  the  past  rather  than  the  present  state  of  na- 
ture>  can  have  no  doubt,  but  that  the  whole  plain 
is  a  great  basin  dried  up.  Laguna,  fallen  from  it's 
opulence,  since  the  lateral  eruptions  of  the  volca- 
no have  destroyed  the  port  of  Garachico,and  San* 
taCruz  has  become  the  centre  of  the  commerce 
of  this  island,  contains  only  9000  inhabitants, 
of  whom  nearly  400  are  monks,  divided  among 
six  convents    Some  travellers  have  asserted, 
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that  half  the  population  wore  the  ecclesiastic 
dress.  The  town  is  surrounded  with  a  great 
number  of  windmills,  which  indicate  the  culti- 
vation of  wheat  in  these  high  countries.  I  shall 
observe  on  this  occasion,  that  different  kinds  of 
grain  were  known  to  the  Guaachcs.  They  called 
wheat  at  Teneriffe  tano,  at  Lanzerota  triffa ; 
barley,  in  the  grand  Canary,  bore  the  name  of 
aramotanoque,  and  at  Lanzerota  that  of  tamosen. 
The  flower  of  roasted  barley  (gqfio)  and  goat's 
milk  constituted  the  principal  food  of  this  nation, 
on  the  origin  of  which  so  many  systematic  fables 
have  been  built.  These  aliments  are  sufficient 
proofs,  that  the  race  of  the  Guanches  belonged 
to  the  nations  of  the  old  continent,  perhaps  to 
those  of  Caucasus,  and  not  like  the  rest  of  the 
Atlantides*,  to  the  inhabitants  of  the  New  World; 
these,  before  the  arrival  of  the  Europeans,  were 
unacquainted  with  corn,  and  milk,  and  cheese. 

A  great  number  of  chapels,  which  the  Spani- 
ards call  ermiias,  encircle  the  town  of  Laguna* 
Shaded  by  trees  of  perpetual  verdure,  and  placed 
on   small  eminences,  these  chapels  add  to  the 
picturesque  effect  of  the  landscape.  The  interior 

*  Without  entering  here  into  any  discussion  respecting  the 
existence  of  the  Atlantis,  I  shall  cite  the  opinion  of  Diodorus 
Sicalus,  according  to  whom  the  Atlantides  were  ignorant  of 
the  use  of  corn,  because  they  were  separated  from  the  rest  of 
mankind  before  these  gramina  were  cultivated.  Diod.  Sicuh 
t.  iii,  p.  180,  Weasel. 


128 

side  of  the  town  is  not  equal  to  it's  external  ap- 
pearance. The  houses  are  solidly  built,  but  very 
antique!  and  the  streets  seem  deserted.  A  bo- 
tanist ought  not  to  complain  of  the  antiquity  of 
the  edifices.  The  roofs  and  wails  are  covered 
with  Canary  house-leek,  and  those  elegant  tri- 
chomanes,  mentioned  by  every  traveller.  These 
plants  are  nourished  by  the  frequent  fogs.    . 

Mr.  Anderson,  the  naturalist  in  the  third  voy- 
age of  Captain  Cook,  advises  the  European  phy- 
sicians to  send  their  sick  to  Teneriffe,  undoubt- 
edly not  from  those  motives,  which  induce  some 
practitioners  to  prefer  the  mineral  waters  that  are 
at  the  greatest  distance,  but  on  account  of  the 
mildness  of  the  temperature  and  equal  climate  of 
the  Canaries.  The  ground  on  these  islands  rises 
in  an  amphitheatre,  and  presents  simultaneous- 
ly; as  in  Peru  and  Mexico,  the  temperature  of 
every  climate,  from  the  heats  of  Africa  to  the 
cold  of  the  higher  Alps.  Santa  Cruz,  the  port 
of  Orotava,  the  town  of  the  same  name,  and  that 
of  Laguna,  are  four  places,  the  mean  tempera- 
tures of  which  form  a  descending  series.  In  the 
south  of  Europe,  the  change  of  the  seasons  is 
still  too  perceptible,  to  offer  the  same  advan- 
tages. Teneriffe  on  the  contrary,  situate  as  it 
were  on  the  threshold  of  the  tropics,  though  but 
a  few  days'  sail  from  Spain,  shares  in  the  beau- 
ties, which  nature  has  lavished  on  the  equinoc- 
tial regions.    Vegetation  here  displays  some  of 
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it's  fairest  and  most  majestic  forms  in  the  banana 
and  the  palm-tree.  He  who  is  awake  to  the 
cbanps  of  nature  finds  in  this  delicious  island  re- 
medies still  more  potent  than  the  climate.  No 
abode  appeared  to  me  more  fitted  to  dissipate 
melancholy,  and  restore  peace  to  the  perturbed 
mind,  than  that  of  Teneriffe,  or  Madeira.  These 
advantages  are  the  effect  not  of  the  beauty  of 
the  site  and  the  purity  of  the  air  alone ;  the  mo- 
ral  feeling  is  no  longer  harrowed  up  by  the  view 
of  slavery,  the  appearance  of  which  is  so  revolt- 
ing in  the  West  Indies,  and  in  every  other  place, 
whither  European  planters  have  conveyed  what 
they  call  their  civilization,  and  their  industry. 

In  winter  the  climate,  of  Laguna  is  extremely 
foggy,  and  the  inhabitants  often  complain  of  the 
cold.    A  fell  of  snow  however  has  never  been 
seen,  which  may  seem  to  indicate,  that  the  mean 
temperature  of  this  town  must  be  above  18#7° 
(15°  R.)  that  is  to  say,  exceeding  that  of  Naples. 
I  do  not  lay  this  down  as  a  rigorous  conclusion ; 
foi*  in  winter,  the  refrigeration  of  the  clouds  does 
not  depend,  so  much  on  the  mean  temperature 
of  the  whole  year,  as  on  the  instantaneous  dimi- 
nution of  heat,  to  which  a  district  is  exposed  by 
it's  local  situation.    The  mean  temperature  of 
the  capital  of  Mexico,  for  instance,  is  only  16*8° 
(13*5°  R.),  nevertheless,  in  the  space  of  a  hundred 
years,  snow  has  fallen  only  once,  while  in  the 
wrath  of  Europe,   and  iir  Africa,  it  snows  in 

VOL.  I.  k 
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places  where  the  mean  temperature  is  above  19 
degrees. 

The  vicinity  of  the  sea  renders  the  climate  of 
Leg  a  na  more  temperate  in  winter,  than  it  would 
otherwise  be  on  account  of  it's  elevation  above 
the  level  of  the  ocean.  I  was  even  astonished  to 
learn,  that  Mr.  Broussonet  had  planted  ift  the 
midst  of  this  town,  in  the  garden  of  the  Marqais 
de  Nava,  the  bread-fruit  tree  (artooarpus  incisa), 
and  cinnamon  tree  (launis  cinnamomum).  These 
valuable  productions  of  the  South  Sea  and  the 
Bast  Indies  are  naturalized  there  as  well  as  at 
Orotava.  Does  not  this  attempt  prove,  that  the 
bread-fruit  might  flourish  in  Calabria,  Sicily,  and 
Grenada  ?  The  culture  of  the  coffee  tree  has 
not  equally  succeeded  at  Laguna,  though  it's 
fruit  ripens  at  Teguesta,  as  well  as  between  the 
port  of  Orotava  and  the  village  of  St.  Juan  de  la 
Bambku  It  is  probable,  that  some  local  circum- 
stances, perhaps  the  nature  of  the  soil,  and  the 
winds  that  prevail  hi  the  flowering  seasott,  ait 
the  came  of  this  phenomenon.  In  other  regions, 
in  the  neighbourhood  of  Naples  for  instance, 
the  coffee-tree  produces  abundantly,  though  the 
mean  temperature  scarcely  rises  above  18  cen- 
tigrade degrees. 

No  person  has  ascertained,  in  the  island  of 
Teneriffe,  the  lowest  height  at  which  snow  falls 
overy  year.  This  fact,  easy  of  execution  by  ba- 
rometrical measurement*,  has  hitherto  been  go* 
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atrally  neglected  under  every  zone ;  it  is  never- 
theless highly  interesting  both  to  agriculture  in 
the  colonies  and  meteorology,  and  full  as  im- 
portant a*  the  measure  of  the  limit  of  the  per- 
petual snows*  My  observations  furnished  ifie. 
with  the  data,  which  I  shall  record  In  the  fol- 
lowing table. 
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This  table  presents  only  the  ordinary  state  of 
nature,  that  is  to  say,  the  phenomena  as  they 
are  annually  observed.     Exceptions  founded  on 
particular  local  circumstances,  exist.    Thus  it 
sometimes  snows,  though  seldom,  at  Naples,  at 
Lisbon,  and  even  aft  Malaga,  consequently  as 
low  as  the  37th  degree  of  latitude :  and,  as  we 
have  just  observed,  snow  has  been  seen  to  fall  at 
Mexico,  the  elevation  of  which  is  1173  toises 
above  the  level  of  the  Ocean.  This  phenomenon; 
Which  had  not  been  seen  for  several  centuries; 
took  place  on  the  day  that  the  Jesuits  were  ex- 
pelled, and  was  attributed  by  the  people  to  this 
act  of  severity.    A  more  striking  exception  waft 
found  in  the  climate  of  Valladolid,  the  capital  of 
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the  province  of  Mechoacan.  According  to  ray 
measures,  this  height  of  the  town,  situate  in 
19°  42*  of  latitude,  is  only  a  thousand  toises: 
and  yet,  a  few  years  before  our  arrival  in  New 
Spain,  the  streets  were  covered  with  mow  for 
4ome  hours. 

Snow  has  been  seen  to  fell  also  at  Teneriffc, 
in  a  place  lying  above  Esperanza  de  la  Laguna, 
very  near  the  town  of  this  name,  in  the  gardens 
of  which  the  artocarpus  -flourishes.  This  extra- 
ordinary fact  was  confirmed  to  Mr.  Broussonel 
by  very  aged  persons.  The  erica  arborea,  the 
myrica  feya,  and  the  arbutus  callicarpa  %  did 
not  suffer  from  this  snow ;  but  it  destroyed  all 
the  swine  in  the  open  air*  This  observation  if 
interesting  to  vegetable  physiology.  In  :  ho1 
countries,  the  plants  are  so  vigorous,  that  cok 
is  less  injurious  to  them,  provided  it  be  of  short 
duration.  I  have  seen  the  banana  cultivated  ii 
the  island  of  Cuba,  in  places  where  the  thermo- 
meter descends  to  seven  centesimal  degrees,  an< 
sometimes  very  near  the  freezing  point.  In  Ital; 
and  Spun  the  orange  and  date  trees  do  not  perish 
though  the  cold  during  the  night  is  two  degree 
below  the  freezing  point.  In  general  it  is  re 
marked  by  cultivators,  that  the  trees  which  giw 
in  a  fertile  soil  are  less  delicate,  and  consequent 

+  This  line  arbutus,  imported  by  Mr.  Broussonet,  is  vci 
different 'from  the  arbutus  laurifolia,  with  which  it  has  bee 
confounded,  mad  which  belongs  to  North  America. 
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(y  lesfe  aiected  by  great  changes  in  the  tempera- 
ture, than  those  which  grow  in  land  that  affords 
bnt  little  nutriment  *. 

In  order  to  pass  from  the  town  of  Laguna  to 
the  port  of  Orotava  and  the  western  coast  of 
Teneriffe,  we  cross  at  first  a  hilly  region  covered 
with  black  and  argillaceous  earth,  in  which  are 
found  tiome  small  crystals  of  pyroxene.  The 
waters  most  probably  detach  these  crystals  from 
the  neighbouring  rocks,  as  at  Frascati  near 
Rome*  Unhappily,  strata  of  ferruginous  earth 
conceal  the  soil  from  the  researches  of  the  geo*- 
logist*  It  is  only  in  some  ravines,  that  we  find 
.columnar  basalts,  somewhat  curved,  and  above 
them  very  recent  breccias,  resembling  volcanic 
tufa.  These  breccfee  contain  fragments  of  the 
tame  basalts  which  they  cover;  and  it  is  as- 
serted, that  marine  petrifactions  are  observed 
in  them.  The  same  phenomenon  occurs  in  the 
Vioentin,  near  Montechio  Maggiore. 

The  valley  of  Tacoronte  is  the  entrance  into 
this  charming  country,  of  which  travellers  of 
every  nation  have  spoken  with  rapturous  enthu* 

i 

*  The  mulberries,  cultivated  in  the  meagre  and  sandy  toils 
of  countries  bordering  on  the  Baltic  Sea,  are  examples- of 
this  feebleness  of  organization.  The  late  frosts  do  more,  in- 
jury to  them,  than  to  the  mulberries  of  Piedmont.  In  Italy 
a  cold  of  5°  below  the  freezing  point  does  not  destroy  robust 
orange  trees.  According  to  Mr.  Galesio,  these  trees,  less 
tender  than  the  lemon  and  bergamot  orange  trees,  freeze  only 
at  sen  centesimal  degrees  below  the  freezing  point. 
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siasm.  Under  the  torrid  zone  I  found  site*, 
where  nature  is  more  majestic,  and  richer  in  the 
display  of  organic  forms ;  but  after  having  tra- 
versed the  banks  of  the  Oroonoko,  the  Cordille- 
ras of  Peru,  and  the  most  beautiful  tallies  of 
Mexico,  I  own,  that  I  have  never  beheld  a  proftr 
pect  more  varied,  more  attractive,  more  hartao- 
nfotis  in  the  distribution  of  the  masses  of  vtNtatfe 
and  of  nocks. 

The  seaeokstis  lined  with  date  and  cocoa  trad*. 
Groups  of  musa,  as  the  country  rises,  forts  k 
pteesiflg  contrast  with  the  dragttn4*ee,  the  trunks 
of  which  have  been  justly  compared  tfo  thfe  *tor- 
tue4s  form  bf  the  serpent*  The  declivities  are 
ooveiW  with'  Vines,  which  throw  thtlr  brantthfe 
irrfer  to#ering  poles.  Orange  ttiaes  tolled  with 
flowers^  nkyttles,  and  cypresftr  trees,  entwine  the 
bhapels  reared  to  devotion  on  the  isolated  hilts* 
The  divisions  of  property  are  marked  by  tatfges 
formed  of  the  agav*  and  thb  cttctus.  An  i&tttt- 
merable  quantity  ofcryptogatntms  plattta,  attibng 
which  ferae  are  the  most  predominant,  xxwkk 
the  waUs>  moistened  by  small  springs  44  limpid 
water.  In  winter,  when  the  volcano  is  buried 
under  ice  and  snow,  this  district  enjoys  perpetu- 
al spring.  In  summer,  as  the  day  declines,  the 
breezes  from  the  sea  come  loaded  with  delicious 
coolness.  The  population  of  this  coast  is  very 
considerable  ;  and  it  appears  to  be  still  greater 
than  it  is,  because  the  houses  and  gardens  are 
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more  distant  from  each  other,  which  adds  tt>  the 
picturesque  beauty  of  the  situation.  Unhappily 
the  real  welfare  of  the  inhabitants  does  not  cor* 
respond  with  the  exertions  of  their  industry,  or 
with  the  advantages  which  nature  has  lavished 
on  this  spot.  The  formers  are  not  proprietors ; 
the  fruits  <tf  their  labour  belong  to  the  nobles, 
and  those  feudal  institutions,  which,  fpr  so  long 
a  time,  spread  misery  throughout  Europe,  still 
weigh  heavily  on  the  happiness  of  the  people  of 
the  Canary  islands. 

From  Tcgueste  and  Tacoronte  to  the  village  of 
Sfc  Juan  de  la  Bambla,  which  is  celebrated  for 
it's  excellent  malmsey,  the  rising  bilk  are  culti- 
vated like  a  garden.  I  might  compare  them  to 
the  environs  of  Capua  and  Valentin,  if  the  west- 
ern part  of  Teneriffe  was  not  infinitely  more 
beautiful  on  account  of  the  proximity  of  the 
peak,  which  presents  on  every  side  a  varied  land- 
scape. The  view  of  this  mountain  is  interesting 
not  merely  from  it's  gigantic  mass :  it  fills  the 
mind,  by  carrying  it  back  to  the  mysterious 
source  of  it's  volcanic  agency.  For  thousands 
of  years,  no  flames  or  light  have  been  perceived 
on  the  summit  of  the  Piton,  nevertheless  enor- 
mous lateral  eruptions,  the  last  of  which  took 
place  in  1798,  are  proofs  of  the  activity  of  a  fire 
still  far  from  being  extinguished.  There  is  also 
something,  that  leaves  a  melancholy  impression 
on  the  mind  on  seeing  a  crater  in  the  centre  of 
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a  fertile  and  well  cultivated  country.  The  hfe- 
tory  of  the  globe  instructs  us,  that  volcanoes  de- 
stroy what  they  have  been  a  long  series  of  ages 
in  creating!  Islands,  which  the  action  of  sub- 
marine fires  has  raised  above  the  waters,  are 
decked  by  degrees  in  rich  and  smiting  verdure  ; 
but  these  new  abodes  are  often  laid  waste  by  the 
renewed  action  of  the  same  power,  which  caused 
them  to  emerge  from  the  bottom  of  the  ocean. 
Perhaps  those  islets,  which  are  now  but  heaps  of 
scoriae  and  volcanic  ashes,  were  once  as  fertile 
as  the  hills  of  Tacor6nte  and  Sauza! .  Happy 
the  country,  where  man  has  no  distrust  of  the 
soil  on  which  he  lives  ! 

Pursuing  our  course  to  the  port  of  Orotava* 
we  passed  the  smiling  hamlets  of  Matanza  and 
Yittoria.  These  names  are  mingled  together  in 
all  the  Spanish  colonies,  and  form  a  disagreeable 
contrast  with  the  feelings  of  peace  and  tranquil- 
lity, which  those  countries  inspire.  Matanza 
signifies  butchery,  or  carnage;  and  the  word 
alone  recalls  the  price,  at  which  victory  has 
been  purchased.  In  the  New  World,  it  gene- 
rally indicates  the  defeat  of  the  natives ;  at  Te- 
neriffe,  the  village  of  Matanza  was  built  in  a 
place*  where  the  Spaniards  were  conquered  by 
those  same  Guanches,  who  soon  after  were  sold 
as  slaves  in  the  markets  of  Europe. 

Before  we  reached  Oiotava,  we  visited  a  bo- 

*  The  ancient  Acantejo. 
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t&nic  garden  at  a  small  distance  from  the  port. 
We  there  found  Mr.  Le  Gros,  the  French  vice- 
consul,  who  had  often  scaled  the  summit  of  the 
peak,  and  who  served  us  as  an  excellent  guide. 
He  was  accompanying  Captain  Baudin  in  a  voy- 
age to  the  West  Indies,  which  has  largely  con- 
tributed to  enrich  the  garden  of  plants  at  Paris. 
A 'dreadful  tempest,  of  which  Mr.  Le  Dru  has 
given  an  account  in  the  narrative  of  his  voyage 
to  Porto  Rico,  forced  the  vessel  to  put  into  Te- 
nerifie ;  where  Mr.  Le  Gros  was  led  by  the 
beauty  of  the  spot  to  settle.  It  was  he  who 
gave  the  learned  of  Europe  the  first  accurate 
ideas  of  the  great,  lateral  eruptions  of  the  peak; 
which  has  been  very  improperly  called  the  ex- 
plosion of  the  volcano  of  Chahorra  *. 

The  establishment  of  a  botanical  garden  at 
Teneriffe  is  a  very  happy  idea,  on  account  of  the 
double  influence,  which  it  may  have  on  the  pro- 
gress of  botany,  and  on  the  introduction  of  use- 
ful plants  into  Europe.    For  the  first  idea  we 
have  of  it  we  are  indebted  to  the  Marquis  de 
Navaf,  whose  name  deserves  to  be  recorded 
with  that  of  Mr.  Poivre,  and  who,  habitually  en- 
gaged in  doing  good,  has  made  a  noble  use  of  his 
fortune.     He  undertook,  at  an  enormous  ex- 
pense, to  level  the  hill  of  Durasno,  which  now. 
rises  as  an  amphitheatre,  and  which  was  begun 

*  The  8th  of  June,  1798. 
+  Marquis  de  Villaoaeva  del  Prado. 
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to  be  planted  in  1795.  The  marquis  thought, 
that  the  Canary  islands,  from  the  mildness  of 
their  climate  and  geographical  position,  afforded 
the  most  suitable  place  for  naturalising  the  pro- 
ductions of  the  two  Indies,  and  serving  as  a  re- 
pository to  habituate  the  plants  gradually  to  the 
coldttr  temperature  of  the  south  of  Europe,  In 
fact,  the  plapts  of  Asia*  Africa,  and  South  Ame- 
rica, may  easily  be  brought  to  Orotava ;  and  ia 
order  to  introduce  the  bark-tree  *  into  Sicily, 
Portugal*  or  Grenada,  it  should  be  first  planted 
«t  Duraanp,  or  at  Laguna,  and  the  shoots  of  this 
tree  may  afterwards  be  transported  into  Europe 
from  the  Canaries.  In  happier  times,  when  ma- 
ritime wars  shall  no  longer  interrupt  communi- 
cation, the  garden  of  Tencriffe  may  become  ex- 
tremely useful  with  respect  to  the  great  number 
of  plants,  which  are  sent  from  the  Indies  to  Eu- 
rope j.  for  ere  they  reach  our  coasts,  they  often 
perish,  on  account  of  the  length  of  the  passage, 
during  which  they  inhale  an  air  impregnated  with 
e&ltfr<9ter»    These  plants  would  meet  at  Orotava 

*  I  speak' df  the  species  of  bark-tree  (cinchona),  tJhiibat 
Petti,  all*  in  the  kingdom  of  New  Grenada,  floarkb  on  the 
back  of  the  Cordilleras,  at  the  height  of  between  1000  and 
1600  toises,  in  places  where  the  thermometer  is  between  nine 
and  ten  degrees  during  the  day,  and  from  three  to  four  daring 
the  night.  The  oranged  bark-tree  (cinchona  lancifolta)  is 
much  less  tender  than  the  red  bark-tree  (e.  oMoftgiMKs).  See 
the  Memoir  on  the  Forests  of  the  bark-tree,  which  I  published 
in  1807,  in  the  Magatm  dor  Nutnrhmck,  B.  i.  p.  118. 
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with  the  care  and  climate  necessary  to  their  pre- 
servation. The  keeping  of  the  botanic,  garden 
having  become  every  year  more  expensive,  the 
Marqute  de  Nava  has  cfeded  it  to  the  govera- 
nenfc  We  foilnd  in  it  a  well-informed  gardener, 
who  had  been  brooght  up  under  Mr.  Alton,  di- 
rector of  the  royal  garden  at  Kew.  The  earth 
i  Mined  ia  Retraces,  and  watered  by  a  natural 
spring*  It  (had  a  view  of  the  island  «f  Pttlma, 
■inch  appears  like  a  <ftsbl*  in  the  midst  of  the 
man*  We  found  thie  festablfehment  but  little 
stocked  with  plants,  vacant  places  of  genera 
Mr*  filled  up  with  thickets,  the  names  of  which 
Maned  to  have  been  taken  by  chance,  ae  they 
rere  found  in  the  dystema  vegetabilium  df  Lin- 
artns*  Tins  distribution  of  plants,  after  the 
classes  of  the  sexual  system,  which  is  unhappily 
Ate  case  an  several  gardens  in  Europe,  is  Very 
brttile  to  their  cultivation.  At  Durasno,  the 
protei,  the  psidium,  the  jambos,  the  chiiinkoya 
rfPeru*,  sensitive  plants,  and  helicooias,  flou- 
r»h  in  the  open  air.  We  gathered  the  ripened 
Ntdsrf  stVeral  beautiful  species  of  glycine  from 
Ntw  Holland,  which  the  governor  of  Cumana, 
Mr.  Emparan,  successfully  cultivated,  and  which 
abce  grow  wild  on  the  coasts  of  Sooth  America. 
We  arrived  very  late  at  the  port  of  Orotava^, 

*  Annona  cherimolia.     Lamarck. 
+  Pverto  de  la  Cms.    The  only  flee  port  of  Ike  Canary 
itlandi  is  that  of  St.  Sebaatien,  in  the  ide  of  Gotten. 
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if  we  may  give  the  name  of  port  to  a  road*  ii 
which  the  vessels  are  obliged  to  pat  to  sea  when- 
ever  the  winds  blow  violently  from  the  north 
west.  It  is  impossible  to  speak  of  Orotava 
without  recalling  to  the  remembrance  of  tk 
scientific  world  the  name  of  Mr.  Cologan,  who* 
house  at  all  times  was  open  to  travellers  of  everj 
nation.  Several  members  of  this  respectable 
family  have  been  educated  at  London  and  at 
Paris.  Don  Bernardo  Cologan  unites  the  mod 
ardent  seal  for  the  good  of  his  country  to  varioni 
parts  of  solid  instruction.  We  are  agreeabtj 
surprised  to  find,  in  a  group  of  islands  near  the 
coasts  of  Africa,  that  urbanity,  that  taste  fill 
knowledge,  that  love  of  the  arts,  winch  i 
thought  to  belong  exclusively  to  a  small  part  oi 
Europe, 

We  could  have  wished  to  have  sojourned  fbi 
some  time  in  Mr.  Cologan  s  house,  and  visited 
with  him  the  charming  scenery  of  St.  Juan  de  fa 
Rambla  and  of  Rialexo  de  Abaxo  *. .  But  on  i 
voyage  such  as  that  we  had  undertaken,  the  pre- 
sent is  but  little  enjoyed.  Continually  haunted 
by  the  fear  of  not  executing  the  designs  of  the 
morrow,  we  live  in  perpetual  uneasiness.  Per- 
sons who  are  passionately  fond  of  nature  and 
the  arts,  feel  the  same  sensations,  when  thej 
travel  through  Switzerland  and  Italy.    Enabled 

*  The  last  of  these  two  villages  is  placed  at  the  loot  ofthi 
lolly  mountain  of  Tygayga. 
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to  see  but  a  small  portion  of  the  objects  which 
allure  them,  they  are  disturbed  in  their  enjoy- 
ments by  the  restraints  they  impose  on  them- 
selves  at  every  step. 

On  the  morning. of  the  21st  of  June,  we  were 
already  on  the  road  for  the  summit  of  the  vol- 
cano. Mr.  Le  Gros,  whose  attentions  were  un- 
wearied, Mr.  Lalande,  secretary  of  the  French 
Consulate  at  Santa  Cruz,  and  the  English  gar- 
dener^t  Durasno,  shared  in  the  fatigues  of  this 
excursion.  The  day  was  not  very  fine,  and  the 
summit  of  the  peak,  which  is  generally  visible 
at  Orotava  from  sunrise  till  ten  o'clock,  was  co- 
vered with  thick  clouds.  There  is  only  one  path 
to  the  volcano,  by  the  Villa  de  Orotava,  the  Plain 
of  Spartium,  and  the  Malpais ;  it  is  this  which 
was  taken  by  father  Feuill6e,  Borda,  La  Billar- 
diere,  Barrow,  and  all  late  travellers,  who  have 
made  but  a  short  stay  at  Teneriffe.  In  an  ex- 
cursion to  the  peak,  as  well  as  in  those  which 
are  commonly  made  in  the  valley  of  Chamouni 
and  to  the  top  of  Etna,  where  we  are  forced  to 
follow  the  guide,  we  see  almost  nothing  but  what 
has  been  already  seen  and  described  by  former 
travellers. 

We  were  agreeably  surprised  by  the  contrast 
between  the  vegetation  of  this  part  of  Teneriffe, 
and  that  of  the  environs  of  Santa  Cruz.  Under 
the  influence  of  a  cool  and  humid  climate,  the 
ground  was   covered  with  beautiful  verdure; 
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white  on  the  road  from  Santa  Cruz  to  Lagua 
the  plants  exhibited  nothing  but  pods  emptied 
of  their  seeds.  Near  the  port  of  Santa  Cruz,  the 
strength  of  the  vegetation  is  an  obstacle  to  geo* 
logical  researches.  We  went  on  foot  over  two 
small  hills,  which  rise  in  the  form  of  bells.  Ob- 
serrations  made  at  Vesuvius,  and  in  Auvergn* 
lead  us  to  think,  that  these  paps  owe  their  ori- 
gin to  lateral  eruptions  of  the  great  votaaao. 
The  hill  called  Montarnnta  de  la  VUla  seems  in- 
deed to  have  already  emitted  lavas ;  and  accord- 
ing to  the  tradition  of  the  Gnanches  this  erap» 
tion  took  place  in  1430.  Colonel  Franqtri  as- 
sured Borda,  that  the  place  is  still  to  be  seen 
whence  the  melted  matter  issued ;  and  that  the 
ashes,  which  covered  the  ground  adjacent,  were 
not  yet  productive #.  Wherever  the  rock  ap- 
pears, we  discovered  basaltic  amygdaloid  -f-  oo- 

*  This  fact  is  taken  from  a  manuscript  now  at  Paris,  at  the 
depot  of  the  Charts  of  the  Marine.  It  bears  the  tide  of  He- 
ats*/ dee  Operations  de  la  Campagne  de  la  Boussole  (in  1776) 
pour  determiner  lee  Position*  gtlograpkique*  dee  Cites  cTEspagne 
4*  de  Portugal  $ur  P Ocean,  d'unc  Partie  des  C6tes  occidaUala 
de  VAfrique,  Sf  da  lies  Canaries  9  par  le  Chevalier  de  Borda. 
This  is  the  manuscript  of  which  Mr.  Fleorieu  speaks  m  the 
notes,  which  he  has  added  to  the  Voyage  of  Marobaod,  vol. 
ii,  p.  11,  and  which  M.  de  Borda  had  communicated'!?  me 
previous  to  my  departure.  As  I  have  extracted  some  import 
tant  observations  from  it,  which  have  never  been  published, 
I  shall  cite  it  in  this  work  under  the  title  of  Manuscript  da 
DepSt. 

f  fiasaltarttger  mandelstein.     Werner. 
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Tared  with  hardened  clay  *,  which  contains  ra- 
fUU,  or  fragments  of  pumice  stone.  This  last 
formation  resembles  the  tufas  of  Pausilippo,  and 
the  strata  of  Puzzolana,  which  I  found  in  the 
valley  of  Quito,  at  the  foot  of  the  volcano  of  Pt- 
chincha.  The  amygdaloid  has  very  long  pores. 
Mke.tbe  superior  strata  of  the  lavas  of  Vesuvius, 
arising  probably  from  the  action  of  an  elastic 
laid  forcing  it's  way  through  the  matter  in  fu- 
sion. Notwithstanding  these  analogies,  I  must 
hem  repeat,  that  in  all  the  low  region  of  the 
peak  of  Tenerifle,  on  the  side  of  Orotava,  I  have 
met  with  no  flow  of  lavas,  no  current,  the  limits 
of  which  were  strongly  marked.  Torrents  and 
inundations  change  the  surface  of  the  globe,  and 
when  a  great  number  of  currents  of  lava  meek 
and  spread  over  a  plain,  as  I  have  seen  at  Ve- 
suvius, in  the  Atrio  Dei  Cavalli,  they  seem  to  be 
confonoded  together,  and  wear  the  appearance 
of  real  strata. 

The  villa  de  Orotava  has  a  pleasant  aspect  at 
a  distance,  from  the  great  abundance  of  waters 
which  run  through  the  principal  streets.  The 
spring  of  Agua  mansa,  collected  in  two  large  re- 
Krvoin,  turns  several  mills,  and  is  afterward 
discharged  among  the  vineyards  of  the  adjacent 
UMs.  The  climate  is  still  more  refreshing  at  the 
tfiSa  than  at  the  port  of  La  Cruz,  from  the  in* 

*  Btmsten-coDglomtrat.    W* 
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fluence  of  the  breeze,  which  blows  strong  after 
ten  in  the  morning.  The  water,  which  has  been 
dissolved  in  the  air  at  a  higher  temperature,  fre- 
quently precipitates  itself,  and  renders  the  cli- 
mate very  foggy.  The  villa  is  nearly  160  toises 
(312  metres)  above  the  surface  of  the '  ocean, 
consequently  20Q  toises  less  than  the  ground  on 
which  Laguna  is  built ;  it  is  observed  also,  that 
the  same  kind  of  plants  flower  a  month  later  in 
this  latter  place. 

Orotava,  the  ancient  Taoro  of  the  Guanchea, 
is  placed  on  a  very  steep  declivity ;  the  streets 
seem  deserted ;  the  houses,  solidly  built,  but  of  a 
gloomy  appearance,  belong  almost  all  to  the  no- 
bility, who  are  accused  of  being  extremely  haugh- 
ty, and  who  give  themselves  the  pompous  title  of 
the  doze  casas  (the  twelve  houses).    We  passed 
along  a  lofty  aqueduct,  lined  with  a  great  num- 
ber of  fine  ferns ;  and  visited  several  gardens, 
in  which  the  fruit  trees  of  the  north  of  Europe 
are  mingled  with  orange  trees,  pomegranate,  and 
date  trees*    We  were  assured,  that  these  last 
were  as  little  productive  here  as  on  the  coasts  of 
Cumana.    Although  we  were  acquainted,  from 
the  narratives  of  so  many  travellers,  with  the 
dragon-tree  of  the  garden  of  Mr.  Franqui,  we 
were  not  the  less  struck  with  it's  enormous  mag- 
nitude.   We  were  told,  that  the  trunk  of  this 
tree,  which  is  mentioned  in  several  very  ancient 
documents  as  marking  the  boundaries  of  a  field, 
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was  as  gigantic  in  the  fifteenth  century,  as  it  is 
at  the  present  moment.  It's  height  appeared  to 
us  to  be  about  50  or  60  feet ;  it's  circumference 
near  the  roots  is  45  feet.  We  could  not  measure 
higher,  but  Sir  George  Staunton  found,  that,  10 
feet  froqa  the  ground,  the  diameter  of  the  trunk 
is  stilM2  English  feet ;  which  corresponds  per- 
fectly with  the  assertion  of  Borda,  who  found  it's 
mean  circumference  33  feet  8  inches,  French 
measure.  The  trunk  is  divided  into  a  great  num- 
ber of  branches,  which  rise  in  the  form  of  a  can- 
delabrum, and  are  terminated  by  tufts  of  leaves, 
like  the  yucca  which  adorns  the  valley  of  Mexico. 
It  is  this  division,  which  gives  it  a  very  different 
appearance  from  that  of  the  palm-tree*. 

Among  organised  beings,  this  tree  is  undoubt- 
edly* together  with  the  adansonia  or  baobab  of 
Senegal,  one  of  the  oldest  inhabitants  of  our 
globe.  The  baobabs  are  of  still  greater  dimen- 
sions than  the  dragon-tree  of  Orotava.  There 
are  some,  which  near  the  root  measure  34  feet 
in  diameter,  though  their  total  height  is  only 
from  50  to  60  feet  -f-.     But  we  should  observe, 

*  I  have  given,  in  the  Picturesque  Atlas  which  accompa- 
nies this  narrative,  (PI.  68  of  the  folio  Atlas,)  the  figure  of 
the  dragon-tree  of  Franqui,  from  a  sketch  made  in  1776  by 
M.  DDzonne,  at  the  time  of  the  expedition  of  Messrs.  de 
Borda  and  Varela. 

+  Adanson  is  surprised,  that  the  baobabs  have  not  been 
cited  by  other  travellers.  I  find,  in  the  collection  of  Gry- 
nms,  that  Aloysio  Cadamosto  speaks  of  the  great  age  of 
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that  the  adansonia,  like  the  ochroma,  and  all 
the  plants  of  the  family  of  bombax,  grow  much 
more  rapidly  *  than  the  dracoena,  the  vegeta- 
tion of  which  is  very  slow.  That  in  Mr.  Fran- 
qui's  garden  bears  still  every  year  both  flowers 
and  fruit  It's  aspect  feelingly  recalls  to  mind 
"  that  eternal  youth  -)-  of  nature,"  which. is  an 
inexhaustible  sotf  rce  of  motion  and  of  life. 
The  draccena,  which  is  seen  only  in  cultivated 

thcae  monstrous  trees,  which  he  saw  id  1504*  and  of  which 
he  says  very  truly,  "  emmentia  altitudinis  non  quadrat  maf**- 
tudini"  Cadam.  Navig.  chap.  4*2.  At  Senegal,  and  near 
Praya,  in  the  islands  of  Cape  Verd,  Messrs.  Adanaon  ana* 
Staunton  remarked  adansonia?,  the  trunks  of  which  were 
from  56  to  60  feet  in  circumference.  Voy.  au  S£o€gal,  t.  i, 
p.  64.  The  baobab  84  feet  in'  diameter  was  seen  by  Mr. 
'Golberry,  in  the  valley  of  the  two  Gagnacka. .  Fragment 
d'un  Voy.  en  Afrique,  t.  ii,  p.  92. 

•  It  is  the  same  with  the  plane-tree  (plstanus  occidentals) 
which  Mr.  Michaux  measured  at  Marietta,  on  the  banks  of 
the  Ohio,  and  which,  at  twenty  feet  from  the  ground,  wet 
16*f  feet  in  diameter  (Voy.  a  1'Ouest  des  Monts  Alleghany, 
1804,  p.  93).  The  taxus,  chesnMt,  oak,  plane-tree,  cupressos 
disticha,  bombax,  mimosa,  csesalpinia,  hymenea,  and  draceent, 
appear  to  me  to  be  the  plants,  which,  in  different  climates, 
offer  specimens  of  the  most  extraordinary  growth.  An  oak, 
discovered  together  with  some  Gallic  helmets  in  1809,  in  the 
turf  pits  of  the  department  of  the  Somme,  near  the  Tillage  of 
Yseox,  seven  leagues  from  Abbeville,  was  about  the  sase 
size  as  the  dragon-tree  of  Orotava.  According  to  a  memoir 
by  Mr.  Traultee,  the  trunk  of  this  oak  was  14  feet  in  dia- 
meter. 

f  Aristot.  de  Longit  Vit®,  cap.  vi,  (td  Casanb.  p.  4^1) 
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spots  in  the  Canary  islands,  at  Madeira,  and  Por- 
to Santo,  offers  a  curious  phenomenon  with  res- 
pect  to  the  migration  of  plants.  It  has  never 
been  found  in  a  wild  state  on  the  continent  of 
Africa*:  the  East  Indies  is  it's  real  country.  By 
what  means  has  this  tree  been  transplanted  to 
Teneriffe,  where  it  is  no  way  common  ?  does  it's 
existence  prove,  that,  at  some  very  distant  epocha, 
the  Guanches  had  connections  with  other  nations 
originally  from  Asia  ? 

On  leaving  Orotava,  a  narrow  and  stony  path- 
way led  us  across  a  beautiful  forest  of  chesnut 
trees,  el  monte  de  Castannos,  to  a  site  which  is 
covered  with  brambles,  some  species  of  laurels, 

*  Mrv'Sohousboe,  in  his  Flora  of  Morocco  (Damke  Vulen** 
kabetu-S$Ukabs  Slcrivter,  B.  v,  p.  4)  does  not  even  mention  it 
among  the  cultivated  plants,  while  he  speaks  of  the  cactus, 
the  agave,  and  the  yucca.  The  form  of  the  dragon-tree  is 
exhibited  in  several  species  of  the  genus  dracoena.  at  the  Cape 
of  Good  Hope,  in  China,  and  in  New  Zealand  ;  bat  in  the 
New  World  it  is  replaced  by  the  form  of  the  yucca  $  for  the 
dracoena  borealis  of  Aiton  is  a  convallaria,  of  which  it  has 
all  the  appearance.  The  astringent  juice,  known  in  com- 
merce by  the  name  of  dragon's  blood,  is,  according  to  the 
inquiries  we  made' on  the  spot,  the  produce  of  several  Ame- 
rican plants,  which  do  not  belong  to  the  same  genus,  and  of 
which  some  are  liaanerh  At  Laguna,  toothpicks  steeped  in 
the  juice  of  the  dragon-tree  are  made  in  the  nunneries,  and 
are  much  extolled  as  highly  useful  for  the  preservation  of  the 
gums. 

f   A  general  term  used  for  climbing  plants  in  the  French 
West  India  islands.     Ed. 
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and  arborescent  heaths.  The  trunks  of  the  last 
grow  to  an  extraordinary  size ;  and  the  flowers 
with  which  they  are  loaded  form,  an  agreeable 
contrast,  during  a  great  part  of  the  year,  with 
the  bypericum  canariense,  which  is  very  abun- 
dant at  this  height.  We  stopped  to  take  in  our 
provision  of  water  under  a  solitary  fir-tree.  This 
-  station  is  known  in  the  country  by  the  name 
of  Pino  del  Dornqjito ;  it's  height,  according  to 
the  barometrical  measurement  of  Mr.  de  Borda* 
is  522  toises ;  and  it  commands  a  magnificent 
prospect  of  the  sea,  and  the  whole  of  the  nor- 
thern part  of  the  island.  Near  Pino  del  Dor 
najito,  a  little  on  the  right  of  the  pathway,  is  a 
copious  spring  of  water,  into  which  we  plunged 
the  thermometer,  which  fell  to  15*4°.  At  a  hun- 
dred toises  distance  from  this  spring  is  another 
equally  limpid.  If  we  admit,  that  these  waters 
indicate  nearly  the  mean  beat  of  the  place  whence 
they  issue,  we  find  the  absolute  elevation  of  the 


*  Manuscrit  du  Depdt,  Ime  cahier,  p.  15.  I  calculated  the 
heights,  which  I  mention  in  the  text,  according  to  the  for- 
mula of  Mr.  Laplace,  and  the  coefficient  of  Mr.  Ramond* 
In  the  manuscript,  we  find  "  516  toises,  according  to  the 
tables  of  De  Luc."  We  must  not  confound  the  Pino  del 
Dornajito  with  the  station  of  the  Pino  de  la  Merienda,  cited 
by  Eden  and  father  Feuillee  ;  and  elevated  800  toises  above 
the  level  of  the  ocean.  This  last  station  is  between  the  Cara- 
vela  and  the  Portillo.  Sec  the  note  on  the  whole  of  these 
measures,  at  the  end  of  the  Journal  de  Route, 


149 

station  520  toises,  supposing  *  the  mean  tempe- 
rature of  the  coast  to  be  21°,  and  allowing  one 
degree  for  the  decrement  of  caloric  correspond*- 
ing  under  this  zone  to  93  toises.  We  should 
not  be  surprised,  if  this  spring  remained  a  little 
below  the  heat  of  the  air,  since  it  is  probably 
formed  in  some  more  elevated  part  of  the  peak, 
and  communicates  perhaps  even  with  the  small 
subterranean  glaciers,  of  which  we  shall  speak 
hereafter.  The  accordance  which  we  have  just 
observed  between  the  barometrical  and  thermo- 
metrical  measures  is  so  much  the  more  striking 
because  in  general,  as  I  have  elsewhere  explain- 
ed t,  in  mountainous  countries,  with  steep  de- 

*  As  a  proof  that  these  objections  are  founded  on,  accurate 
observations,  [  will  here  observe,  that  the  mean  temperature 
of  the  low  regions  of  the  isle  of  Madeira,  which  is  a  little  to 
the  north  of  Teneriffe,  is  20*4* ;  and  that  my  observations^ 
made  under  the  torrid  zone,  allow  for  the  decrement  of  caloric 
98  toises  to  each  centesimal  degree ;  while  the  results  taken 
by  Mr.  Ramoud,  under  the  temperate  zone,  in  latitude  45°, 
give  84  toises.  From  these  extremes  it  follows,  that  the 
height  of  the  Domajito  is  either  548  toises,  or  470  toises. 
Mr.  de  Borda  found  in  1776  the  temperature  of  the  air  near 
the  spring  5°  colder  than  at  the  port  of  Orotava,  which  seems 
to  prove,  that  the  decrement  of  03  toises,  which  I  have  sup- 
posed, is  not  too  slow.  Phil.  Trans,  vol.  xlvii,  p.  358.  Ra- 
mond,  Mem.  sur  la  Formula  barom.  p.  189. 

+  Astron.  Obs.,  vol.  i,  p.  132.  Thus  in  the  Blue  Mountains 
of  Jamaica  Mr.  Hunter  found  springs  constantly  colder  than 
they  ought  to  have  been,  according  to  the  height  at  whioh  they 
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.  clivities,  the  springs  indicate  too  great  a  decre- 
ment of  caloric,  because  they  unite  small  cur- 
rents of  water,  which  filter  at  different  heights, 
and  their  temperature  is  consequently  the  mean 
between  the  temperature  of  these  currents.  The 
spring  of  Dornajito  has  considerable  reputation 
in  the  country ;  and  was  the  only  one  known,  at 
the  time  of  my  excursion,  on  the  road  which 
leads  to  the  summit  of  the  volcano.  The  form- 
ation of  springs  demands  a  certain  regularity  in 
the  direction  and  inclination  of  the  strata.  On 
a  volcanic  soil,  porous  and  splintered  rocks  ab- 
sorb the  rain  waters,  and  lead  them  to  consider- 
able depths.  Hence  arises  that  aridity  observed 
in  the  greater  part  of  the  Canary  islands,  not- 
withstanding the  considerable  height  of  their 

« 

mountains,  and  the  mass  of  clouds  which  navi- 
gators behold  incessantly  piled  over  this  archi- 
pelago. 

From  Pino  del  Dornajito  to  the  crater  of  the 
volcano  we  continued  to  ascend  without  crossing 
a  single  valley  ;  for  the  same  ravines  (barancos) 
do  not  merit  this  name.  To  the  eyes  of  the 
geologist  the  whole  of  the  isle  of  Teneriffe  is  but 
one  mountain,  the  almost  elliptical  base  of  which 
is  prolonged  to  the  north-east,  and  in  which  we 
distinguish  several  systems  of  volcanic  rocks 
formed  at  different  epochas.  The  Chahorra,  or 
Montana  Colorado.,  and  the  Urea,  considered  in 
the  country  as  insulated  volcanoes,  are  only  lit* 
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tie  hilLs  abutting  on  the  peak,  and  marking  it's 
pyramidal  form.  The  great  volcano,  the  latefol 
eruption*  of  which*  have  given  birth  to  vast  pro- 
montories, is  not  however  precisely  in  the  centre 
of  the  island,  and  this  peculiarity'  of  structure 
appears  less  surprising,  if  we  recollect,  as  a  learn- 
ed mineralbgist  has  observed*,  that  it  is  not 
pertiaps  the  small  crater  of  the  Kton,  which  has 
acted  the  principal  part  in  the  revolutions  under- 
gone by  the  isle  of  Teueriffe. 

Above  the  region  Of  arborescent  heaths,  called 
Monte  Verde,  is  the  region  of  the  ferns.  No 
v&ere,  under  the  temperate  zone,  have  I  sees 
such  an  abundaneexrfthe  pteris,  blechnum;  and 
isplenium;  yetnone  of  these  plants  have  the 
statfetiness  of  the  arborescent  fern$,.whiqh  at  the 
Mght  9f  five1  or  six  hundred  toises  form  the 
principal  ornament  of  equinoctial  America. 
The  root  of  the1  pteris  aquillna  selves  the  in* 
fcnbitante  of  Palraa  and  Qomerafor  food ;  they 
grind  it  to  powder,  and  mix  with  it  a  small 
quantity  of  barley-meal.  This  composition, 
irhen  boiled,  is  called  gofio  ;  the  use  of  so 
homely  an  aliment  is  a  proof  of  the  extreme  pe- 
nury of  the  lower  order  of  people  in  the  Canary 


Monte  Verde  is  intersected  hy  several  small 
and  very  arid  ravines  (cannadas),  and  the  region 
rf  ferns  is  succeeded  by  a  wood  of  juniper  trees 


•  Mr.  Cordier. 
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near  Rome ;  but  scarcely  had  we  reached  die 
plain  covered  with  pumice  stone,  when  the 
landscape  changed  it's  aspect,  and  at  every  step 
we  met  with  large  blocl&  of  obsidian  thrown  Qot 
by  the  volcano.  Every  thing  here  speaks  per- 
fect solitude.  A  few  goats  and  rabbits  only 
bound  across  the  plain.  The  barren  region  of 
the  peak  is  nine  square  leagues;  and  as  the 
lower  regions  viewed  from  this  point  shrink  in 
the  prospect,  the  island  appears  an  immense 
heap  of  torrefied  matter,  hemmed  round  by  a 
scanty  border  of  vegetation . 

From  the  region  of  the  spartium  nubigenum 
we  passed  through  narrow  defiles,  and  small  far 
vines  beUbwed'  very  anciently  by  the  torrents, 
first  to  a  ttvore  elevated  plain  (el  Mvntmdk  Tri- 
go)\,  then  to  the  place  where  we  intended1  to  pass 
the  night.  This  station,  which  is  more  than 
1530  ferises  above  the  coast,  bears  the  name  of 
the  English' Halt  (Estancia  de  los  Ingles e^),  no 
doubt  because  English  travellers  were  those,  who 
formerly  visited  the  peak  most  frequently.  Two 


*  This  denomination  was  already  in  use  at  the 
of  tlie  last  century.  Mr.  Eden,  who  corrupts  all  Spanish, 
words,  as  do'  the  greater  part'oftrayelfers  in  our  own  times*, 
caQs  it  the  Stoncha :  Hi*  the  Sttitton  des  Rocht>r$  of  Mr.  Bordav 
a*  is i  proved  by  the  barometrical  heights  there  observed. 
These  heights  were  in  1803*  according  to  Mr.  Cordier,  H* 
inches  9*5  lines ;  and  in  1776,  according  to  Messrs.  Borda. 
and  Varela,  19  inches  9*8  lines;  the  barometer  at  Orotava 
keeping  within  nearly  a  line  at  the  same  height. 
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lined  rocks  form  a  kind  of  cavern,  that  affords 
shelter  from  the  winds.  This  point,  already 
her  than  the  summit  of  Canigou,  can  be 
ehed  on  the  backs  or  males ;  and  here  ends 
'  expedition  of  numbers  of  travellers,  who  on 
ring  Orotava  bad  hoped  to  have  ascended  to 
brink  of  the  crater.  Though  in  the  midst  of 
itnier,  and  under  the  bright  sky  of  Africa,  we 
fered  from  the  cold  during  the  night.  The 
rmometer  descended  as  low  as  to  five  degrees, 
r  guides  made  a  large  fire  with  the  dry 
nohes  of  retama.  Having  neither  tents  nor 
aks,  we  lay  down  on  a  heap  of  burnt  rocks, 
I  were  singularly  incommoded  by  the  flame 
I  smoke,  which  the  wind  drove  toward  us. 
\  had  attempted  to  form  a  kind  of  screen  with 
Ihs  tied  together,  but  our  enclosure  took  fire, 
ich  we  did  not  perceive,  till  the  greater  part 
1  been  consumed  by  the  flames.  We  had 
rer  passed  a  night  on  a  point  so  elevated,  and 
I  not  then  conjecture,  that  on  the  ridge  of  the 
ndUleras  we  should  one  day  inhabit  towns 
her  than  the  summit  of  the  volcano  we  were 
jcale  on  the  morrow.  As  the  temperature  di- 
lished,  the  peak  became  covered  with  thick 
ads.  The  approach  of  night  interrupts  the 
y  of  the  ascending  current,  which,  during  the 
r,  rises  from  the  plains  toward  the  high  re- 
us of  the  atmosphere  ;  and  the  air,  in  cooling, 
es  it's  capacity  of  suspending  water.  A  strong 
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northerly  wind  chased  the  clouds ;  the  moon  at 
intervals,  shooting  across  the  vapors,  expend  it's 
disk  on  a  firmament  of  the  darkest  blue ;  and 
the  view  of  the  volcano  tnrew  a  majestic  charac- 
ter over  the  nocturnal  scenery.  Sometimes  the 
peak  was  entirely  hidden  from  our  eyes  by  the 
fog,  at  others,  it  broke  upon  us  in  terrific  aear- 
ness;  and,  like  an  enormous  pyramid,  threw* 
it's  shadow  over  the  clouds  rolling  beneath  our 
feet. 

Towards  three  in  the  morning,  by  the  sort- 
brous  light  of  a  few  fir  torches,  we  began  our 
expedition  for  the  summit  of  the  Piton.  We 
scaled  the  summit  on  the  north-east,  where  the 
declivities  are  extremely  steep  ;  and  we  came^ 
after  two  hours  toil,  to  a  small  plain,  which,  on 
account  of  its  isolated  situation,  bears  the  name 
of  Alia  Vista.  It  is  the  station  also  of  the  ne- 
veros,  those  natives,  whose  occupation  it  is  to 
collect  ice  and  snow,  which  they  sell  in  the  neigh- 
bouring towns.  Their  mules,  better  practiced 
in  climbing  mountains  than  those  hired  by  tra- 
vellers, reach  Alta  Vista,  and  the  nederos  are 
obliged  to  transport  the  snow  to  this  place  on 
their  backs.  Above  this  point  the  Malpays  be- 
gins, a  term  by  which  is  designated  here,  as  well 
as  in  Mexico,  Peru,  and  every  other  country  sub-' 
ject  to  volcanoes,  a  ground  destitute  of  vegeta- 
ble mould,  and  covered  with  fragments  of  lavas. 
We  turned  towards  the  right  to  examine  the 
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Cavern  of  Ice,  which  is  at  1728  toises,  conse- 
quently below  the  limit  of  the  perennial  snows 
under  this  zone.  It  is  probable,  that  the  cold 
which  reigns  in  this  cavern  is  owing  to  the  same 
causes,  which  perpetuate  the  ice  in  the  crevices 
of  Mount  Jura,  and  the  Apennines,  and  on  which 
the  opinions  of  naturalists  are  still  much  divid- 
ed*. This  natural  ice-house  of  the  Peak  has  ne- 
vertheless none  of  those  perpendicular  openings, 
which- give  emission  to  the  warm  air,  while  the 
coW  air  remains  undisturbed  at  the  bottom.  It 
seems  that  the  ice  is  preserved  in  it  on  account 
of  it's  mass,  and  because  it's  melting,  is  retarded 
by  the  cold,  which  is  the  consequence  of  quick 
evaporation.  This  small  subterraneous  glacier 
is  situate  in  a  region,  the  mean  temperature  of 
which  is  probably  not  under  three  degrees ;  and 
it  is  not,  like  the  true  glaciers  of  the  Alps,  fed 
by  the  snow  waters  that  flow  from  the  summits 
of  the  mountains.  During  winter,  the  cavern  is 
filled  with  ice  and  snow ;  and  as  the  rays  of  the 

•  Saussure,  Voyage  dans  lea  Alpes,  §  1400—1414.  Pre- 
vost,  do  Calorique  rayoonant,  p.  409t~483.  In  the  greater 
part  of  the  cellars  of  ice,  for  instance  that  of  St.  George,  be- 
tween Niort  and  Rolle,  a  thin  layer  of  limpid  iee  forms  itself 

■ 

io  summer  on  the  walls  of  the  calcareous  rock.  Mr.  Pictet 
observed,  that  at  this  epocha  the  thermometer  does  not  des- 
cend, in  the  air  of  the  cellar,  below  two  or  three  degrees,  so 
that  we  must  attribute  the  congelation  to  a  local  and  very 
evaporation. 
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suit  do  not  penetrate  beyond  the  mouth,  the  heats 
of  summer  are  not  sufficient  to  empty  the  reser- 
voir. The  existence  of  a  natural  ice  house  de- 
pends, consequently,  rather  on  the  quantity  of 
snow  which  enters  it  in  winter,  and  the  small  in- 
fluence of  the  warm  winds  that  blow  in  summer, 
than  on  the  absolute  elevation  of  the  cavity,  and 
the  mean  temperature  of  the  layer  of  air  in  which 
it  is  situate.  The  air  contained  in  the  bowels  of 
a  mountain  is  not  easily  displaced,  as  is  proved 
by  Monte-Testaceo,  at  Rome,  the  temperature  of 
which  is  so  different  from  that  of  the  surrounding 
atmosphere.  We  shall  see  in  the  course  of  this 
work,  that  on  Chimborazo  enormous  heaps  of 
ice  are  found  covered  with  sand,  and,  in  the 
same  manner,  as  at  the  Peak,  far  below  the  in- 
ferior limit  of  the  perpetual  snows. 

It  was  near  the  Cellar  of  Ice  (Cueva  del  Hielo), 
that,  in  the  voyage  of  La  Pey rouse,  Messrs.  La- 
manon  and  Monges  made  their  experiments  on 
the  temperature  of  boiling  water.  These  natu- 
ralists found  it  88*7°,  the  barometer  being  at 
nineteen  inches  one  line.  In  the  kingdom  of 
New  Grenada,  at  the  chapel  of  Guadaloupe,  near 
Santa-Fe  de  Bogota,  I  have  seen  water  boil  at 
89*9°,  under  a  pressure  of  19  inches  1*9  lines. 
At  Tambores,  in  the  province  of  Popayan,  Mr. 
Caldas  found  the  heat  of  boiling  water  89*5°,  the 
barometer  being  at  18  inches  11*6  lines.  These 
results  might  lead  us  to  suspect,  that,  in  the  ex- 
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periment  of  Mr.  Lamanon,  the  water  had  not 
reached  the  maximum  of  it's  temperature*. 

The  dawn  appeared  when  we  left  the  cavern 
of  ice.  We  observed,  during  the  twilight,  a 
phenomenon  which  is  not  unusual  on  high 
mountains,  but  which  the  position  of  the  vol- 
cano, that  we  were  scaling,  rendered  very  strik- 
ing. A  layer  of  white  and  fleecy  clouds  con- 
cealed from  us  the  sight  of  the  ocean,  and  the 
lower  region  of  the  island.  This  layer  did  not 
appear  above  800  toises  high ;  the  clouds  were 
so  uniformly  spread,  and  kept  so  perfect  a  level, 
that  they  wore  the  appearance  of  a  vast  plain 
covered  with  snow.  The  colossal  pyramid  of 
the  peak,  the  volcanic  summits  of  Lanzerota,  of 
Fortaventura,  and  the  isle  of  Palma,  were  like 
rocks  amidst  this  vast  sea  of  vapors,  and  their 
black  tints  were  in  fine  contrast  with  the  white- 
ness of  the  clouds. 

While  we  were  climbing  over  the  broken  lavas 
of  the  Mai  pays,  we  perceived  a  very  curious  op- 
tical phenomenon,  which  lasted  eight  minutes. 
We  thought  we  saw  on  the  east  side  small  rockets 
thrown  into  the  air.  Luminous  points,  about 
seven  or  eight  degrees  above  the  horizon,  ap- 
peared  first  to  move  in  a  vertical  direction  ;  but 
their  motion  was  gradually  changed  into  a  real 
horizontal  oscillation.  Our  fellow  travellers,  our 

*  A  calculation,  made  according  to  the  tables  of  Mr.  Dal- 
ian, gives  89*4°  for  La  Cuera,  and  80't*  for  G&adaloope. 
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guides  even,  were  astonished  at  this  phenome- 
non, without  our  having  made  any  remark  on 
it  to  them.  We  thought  at  first  sight,  that  these 
luminous  points,  which  floated  in  the  air,  indi- 
cated some  new  eruption  of  the  great  volcano  of 
Lanzerota. .  We  recollected,  that  Bouguer  and 
La  Condamine,  in  scaling  the  volcano  of  Pichin- 
cha,  were  witnesses  of  the  eruption  of  Cotopaxi ; 
but  the  illusion  soon  ceased,  and  we  found,  that 
the  luminous  points  were  the  images  of  several 
stars  magnified  by  the  vapors.  These  images 
remained  motionless  at  intervals,  they  then 
seemed  to  rise  perpendicularly,  descended  side- 
ways, and  returned  to  the  point  whence  they 
had  departed.  This  motion  lasted  one  or  two 
seconds.  Though  we  had  no  exact  means  of  mea- 
suring the  greatness  of  the  lateral  shifting,  we  did 
not  less  distinctly  observe  the  path  of  theluminous 
point.  It  did  not  appear  double  from  an  effect 
of  looming  (mirage),  and  left  no  trace  of  light 
behind.  Bringing,  with  the  telescope  of  a  small 
sextant  by  Troughton,  the  stars  into  contact 
with  the  lofty  summit  of  a  mountain  in  Lanzero- 
ta, I  observed,  that  the  oscillation  was  constantly 
directed  toward  the  same  point,  that  is  to  say, 
toward  the  part  of  the  horizon  where  the  disk 
of  the  sun  was  to  appear ;  and  that,  making  al- 
lowance for  the  motion  of  the  star  in  it's  decli- 
nation, the  image  returned  always  to  the  same 
place.    These  appearances  of  lateral  refraction 
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ceased  long  before  daylight  had  rendered  the 
Aftrs  quite  invisible.  I  have  faithfully  related 
phat  we  saw  during  the  twilight,  without  under- 
writing to  explain  this  extraordinary  phenome- 
iod,  of  which  I  published  an  account  in  Baron 
bach's  Astronomical  Journal,  twelve  years  ago. 
Phe  motion  of  the  vesicular  vapours,  caused  by 
lie  rising  of  the  sun  ;  the  mingling  of  several 
ayers  of  air,  the  temperature  and  density  of 
vhich  were  very,  different,  no  doubt  contributed 
o  produce  an  apparent  movement  of  the  stars 
n  the  horizontal  direction.  We  see  something 
similar  in  the  strong  undulations  of  the  solar 
lisk,  when  'it  cuts  the  horizon ;  but  these  un- 
lulations  seldom  exceed  twenty  seconds,  while 
he  lateral  motion  of  the  stars,  observed  at  the 
feak,  at  more  than  1800  toises,  was  easily  dist- 
inguished by  the  sight  alone,  and  seemed  to 
jxceed  all  that  we  have  thought  it  possible  to 
tonsider  hitherto  as  the  effect  of  the  refraction 
>f  the  light  of  the  stars.  On  the  top  of  the 
^ndes,  at  Antisana,  1  was  present  at  sunrise, 
md  passed  the  whole  night  at  2100  toises,  with- 
>ut  noting  any  appearance  resembling  this  phe- 
nomenon. 

I  was  anxious  to  make  an  exact  observation 
>f  the  instant  of  sunrising  at  an  elevation  so  con- 
siderable as  that  we  had  reached  on  the  Peak  of 
Teneriffe.  No  traveller,  furnished  with  instru- 
ments, had  as  yet  taken  such  an  observation.    I 

VOL.  I.  m 
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had  a  telescope,  and  a  chronometer,  of  which  I 
knevHhe  great  exactness.  In  the  part  where  the 
sun  was  to  appear,  the  horizon  was  free  from  va- 
poflfe  We  pereerred  the  npper  litnb  at  4*  4855" 
apparent  time,  and  what  is  very  remarkable,  the 
first  httninons  point  of  the  disk  was  found  im- 
mediately in  contact  with  the  limit  ofthehori- 
iott ;  consequently  we  saw  the  tttie  horizon,  thai 
k  to  say,  a  partof  tbe^ea  fttirtherthan43  feagnts. 
It  %  pt&nsl  tty  ftdcnlafion,  that,  nnder  the  same 
pattltel  in  the  pfedte,  the  risittg  wotild  hare  be- 
gtftt  faf  5*  r  $&4"9  «r  IV  51-3"  later  than 
tt  the  height  of  the  fcltk.  The  difference  ob- 
stihrcti  t*4s  1^  55",  which  arose  no  donbt  from 
the  ttncfrtaitity  of  the  refraction  for  a  zenHb 
dfeteftee*  tit  which  observations  ore  wanting*. 

We  weite  surprised  at  the  extreme  slowness, 
with  Wtrtch  the  lower  limb  of  the  snn  seemed  to 

*  fn  tttl  «aka!ati6fa  we  bavo  supposed,  that  for  an  appa- 
rent zenith  distance  of  91°  64%  there  are  57'  7*  of  refraction. 
The  rising  sun  appears  sooner  at  the  Peak  of  Tenerifie  than 
in  the  plain  by  the  time  that  it  takes  to  pas*  through  an  arc 
of  1°  64/.  The  greatness  of  the  arc  is  augmented  only  41' 
for  tlhesutnlnrftof  ChlmVo'razo.  Hie  ancients  bad  such  ex- 
aggerated ideas  of  the  acceleratioa  of  the  rising  of  the  ami  en 
the  top  of  high  mountains,  that  they  admitted,  that  this  b- 
minary  was  visible  on  Mount  Athos  three  hours  sooner  thai 
on  the  coast  of  the  Egean  sea  fStrabo  edit.  Almeloven,  lib.  tm, 
p.  510)  :  yet  Mount  Athos,  according  to  Mr.  Delambre,  is 
only  714  toises  high.  (Choiseul  Gouffier,  Voy.  pitt.  de  la  Greet, 
t.  ii,  p.  140.) 
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detach  itself  from  the  horizon.  This  limb  was 
not  visible  till  4h  5tf  56".  The  disk  6f  the  sun, 
much  flattened,  was  well  defined  ;  during  the 
ascent,  there  was  neither  doable  image  nor 
lengthening  of  the  lower  part.  The  duration  * 
of  the  sun's  rising  being  triple  that  which  we 
might  have  expected  in  this  latitude,  we  most 
suppose,  that  a  fog  bank,  very  nniformly  ex- 
tended, conceded  the  true  horiaott,  atid  followed 
the  sun  in  it's  ascent.  Notwithstanding  ^the  11- 
brfttion  of  the  stars  ^  which  we  hid  observed 
toward  the  east,  we  could  not  attftbtrte  the 
slowness  of  the  rising  to  an  extraordinary  re- 
fraction of  the  rays  occasioned  by  the  "horizon 'of 
the  sea  ;  for  it  is  precisely  at  the  rising  of  tlid 
strn,  as  Le  Gentfl  daily  observed  At  Pdndicheri^jr, 
and  as  I  have  several  times  remarked  at  Cn- 
mana,  that  the  horizon  sinks,  on  account  of 


apparent  titration  was  81  1*  instead  of  #  41*. 
Though  ny  journals  contain  mm*  eighty  observations  of  the 
rifling  and  setting  of  the  sua,  made  either  durpg  the  vqjrr 
age,  or  on  the  coasts,  I  have  never  perceived  any  sensible 
retardation. 

f  A  celebrated  astronomer,  Baron  Zach,  {Mom.  Corrw 
1800,  p.  890)  has  compared  this  phenomenon  of  an  apparent 
libration  of  the  stars  to  that  described  in  the  Qeorgics  (Kb.  i, 
w.  866).  Bat  this  passage  relates  only  to  the  falling  stars, 
which  the  ancients,  as  well  as  opr  mariners*  considered  as  a 
prognostic  of  wind.  The  Latin  poet  appears  to  have  imitated 
the  verses  of  Aratus.  (Diotem.  v.  996,  edit.  Bukk,  i$  p.  806. 
Lucret.  ii,  v.  148.) 
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the  elevation  of  temperature  in  the  stratum  of 
the  air  *  which  lies  immediately  over  the  sur- 
face of  the  ocean. 

The  road,  which  we  were  obliged  to  find  across 
the  Malpays,  was  extremely  fatiguing.  The  as- 
cent is  steep,  and  the  blocks  of  lava  rolled  from 
beneath  our  feet.  I  can  compare  this  part  of 
the  road  only  to  the  Moraine  of  the  Alps,  or 
that  mass  of  pebbly  stones,  which  we  find  at  the 
lower  extremity  of  the  glaciers ;  at  the  Peak,  the 
lava,  broken  into  sharp  pieces,  leaves  hollows, 
in  which  we  risked  foiling  up  to  our  waists.  Un- 
fortunately the  laziness  of  our  guides  contribut- 
ed to  render  this  ascent  more  painful.  Unlike 
those  of  the  valley  of  Chamouni,  or  the  nimble 
footed  Guanches,  who  could,  it  is  asserted,  seize 
the  rabbit  or  wild  goat  in  it's  course,  our  Cana- 
rian  guides  were  models  of  the  phlegmatic :  they 
wished  to  persuade  us  the  preceding*  evening, 
not  to  go  beyond,  the  station  of  the  rocks :  every 
ten  minutes  they  sat  down  to  repose  themselves, 
and  when  unobserved  threw  away  the  specimens 
of  obsidian  andpumicestone,  which  we  had  care- 
fully collected.  We  discovered  at  length,  that 
none  of  them  had  ever  yet  visited  the  summit 
of  the  volcano 

After  three  hours  march,  we  reached,  at  the 
extremity  of  the  Malpays,  a  small  plain,  called 

*  Biot.  Reck,  sur  les  Refractions  extraordinaires,  p.  218, 223» 
and  228. 
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la  Rambleta,  from  the  centre  of  which  the  Piton, 
or  Sugar-loaf,  takes  it's  rise.  On  the  side  to- 
ward Orotava  the  mountain  resembles  those 
pyramids  with  steps,  that  are  found  at  Fayoum 
and  in  Mexico :  for  the  elevated  plains  of  Reta- 
ma  and  Rambleta  form  two  stages,  the  first  of 
which  is  four  times  higher  than  the  second.  If 
we  suppose  the  total  height  of  the  Peak  to  be 
1904  toises,  the  Rambleta  is  1820  toises  above 
the  level  of  the  sea.    Here  are  found  those  spir- 

• 

acles,  which  are  called  by  the  natives  the  Nos- 
trils of  the  Peak  *.  Watery  and  heated  vapors 
issue  at  intervals  from  several  crevices  in  the 
ground,  and  the  thermometer  rose  to  43*2° : 
Mr.  Labillardiere  had  found  the  temperature 
of  these  Vapors,  eight  years  before  us,  53*7°; 
a  difference  which  does  not  perhaps  prove  so 
much  a  diminution  of  activity  in  the  volcano, 
as  a  local  change  in  the  heating  of  it's  internal 
surface.  The  vapors  have  no  smell,  and  seem 
to  be  pure  water.  A  short  time  before  the  great 
eruption  of  Mount  Vesuvius,  in  1805,  Mr.  Gay- 
Lussac  and  myself  had  observed,  that  water, 
under  the  form  of  vapor,  in  the  interior  of  the 
crater,  did  not  redden  paper  dipped  in  sirup 
of  violets.  I  cannot,  however,  admit  the  bold 
hypothesis  of  several  naturalists,  according  to 
which  the  Nostrils  of  the  Peak  are  to  be  consi- 


*  Nances  del  Pico. 
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dered  as  the  mouths  of  an  immense  apparatus 
of  distillation,  the  lower  part  of  which  is  placed 
below  the  level  of  the  ocean.  Since  the  time 
that  volcanoes  have  been  carefully  studied,  and 
that  the  love  of  the  marvellous  has  been  fefts 
observed  in  works  on  geology,  very  well  founded 
doubts  have  been  raised  respecting  these  direct 
and  constant  communications  between  the  wa- 
ters of  the  sea,  and  the  focus  of  the  volcanic 
fire  *.  We  may  find  a  very  simple  explanation 
of  a  phenomenon,  that  has  in  it  nothing  very 
surprising.  The  Peak  is  covered  with  snow  dur- 
ing part  of  the  year ;  we  ourselves  found  it  Still 
so  in  the  plain  of  Rambleta.  Messrs*  ODftfrHil 
and  Armstrong  discovered  in  1806  a  very  abun- 
dant spring  in  the  Malpeys,  a  hundred  toises 
above  the  cavern  of  ice,  which  is  perhaps  fed 
partly  by  this  spring.  Every  thing,  consequent- 
ly, leads  us  to  presume,  that  the  Peak  of  Tene- 
riffe,  like  the  volcanoes  of  the  Andes,  and  those 

*  This  question  Jias  been  examined  with  much  saffloaty  by 
Mr.  Breislak,in  bis  Iotroduzzione  alia  Geologia,  t.ii,.p.309, 
323,  347.  Cotopaxi  and  Popocatepetl,  which  I  have  seen 
ejecting  smdke  and  ashes,  in  1804,  are  farther  from  the 
Sduth  Sea  and  4fae  Gotf  of  the  Antilles,  than  Grenoble  is 
from  the  Mediterranean,  and  Orleans  from  the  Atlantic.  We 
must  not  consider  the  fact  as  merely  accidental,  that  we  hate 
not  yet  discovered  an  active  volcano  more  than  40  leagues 
distant  from  the  ocean  ;  but  I  consider  the  hypothesis,  that 
the  waters  of  the  sea  are  absorbed,  distilled,  and  decomposed 
by  volcanoes,  as  very  doubtful. 
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of  tbe  i^ud  of  MtftUla,  coqtains  within  itself 
great  cavities,  which  are  filled  with  atmosphe* 
rictd  water,  owing  merely  to  filtration.  The 
aqueous  vapours,  which  are  exhaled  by  the  nos- 
trils and  crevices  of  the  crater,  are  only  those 
same  waters  heated  by  the  interior  surfaces  dow  n 
which  they  flow. 

We  bad  yet  to  scale  the  steepest  part  of  the 
mountain,  the  Piton,  which  forms  the  summit. 
The  slope  of  this  small  cone,  covered  with  volca- 
nic ashes,  and  fragments  of  pumice  stone,  is*  no 
steep,  that  it  would  have  been  almost  impossible 
to  reach  the  top,  had  we  not  ascended  by  an  old 
corrent  of  lava,  the  wrecks  of  which  have  resist- 
ed the  ravages  of- time.  These  wrecks  form  a 
wall  of  seorious  rocks,  Which  stretches  itself  into 
the  midst  of  the  loose  ashes.  We  ascended  the 
Piton  by  grasping  these  half  decomposed  scoriae, 
the  sharp  edges  of  which  remained  often  in  our 
hands.  We  employed  nearly  half  an  hour  to 
scale  a  hill,  the  perpendicular  height  of  which  is 
scarcely  ninety  toises.    Vesuvius  *,  three  times 

*  According  to  the  barometrical  measurements,  which  Mr. 
Leopold  von  Bucb,  Mr.  Gay-Lus sac,  and  myself,  took  in 
1806,  the  height  of  Vesuvius  is  diminished  on  the  sontfe-weat 
side  since  the  year  1704,  where  apart  of  the  qone  fjpfl  in,  two 
dtgrs  a/tar  the  ashes  had  been  ejected.  Sajissore  (quad  Vesu- 
vius, in  1773, $Q9  toises  high,  at  i  time  when  the  brinks  of 
the  whole  of  the  crater  were  nearly  of  the  same  height.  Sir 
Gqojrge  Sbqckbargih  matured,  in  >776  a  bill  placed  in  the 
midst  of  the  crater ;  it  was  615  toj*e#  in  height.    This  hill 
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lower  than  the  Peak  of  Teneriflfe,  is  terminated 
by  a  cone  of  ashes  almost  three  times  higher,  but 
with  a  more  accessible  and  easy  slope.  Of  all 
the  volcanoes  which  I  have  visited,  that  of  Jo- 
rullo,  in  Mexico,  is  the  only  one,  that  is  more 
difficult  to  climb  than  the  Peak,  because  the 
whole  mountain  is  covered  with  loose<ashes. 

When  the  Sugar  loaf  (el  Piton)  is  covered 
with  snow,  as  it  is  in  the  beginning  of  winter, 
the  steepness  of  it's  declivity  may  be  very  dan- 
gerous to  the  traveller.  Mr.  Le  Gros  showed  us 
the  place,  where  Captain  Baudin  had  nearly 
perished,  at  the  time  of  his  voyage  to  the  Isle  of 
Trinidad.  This  officer  had  the  courage  to  un- 
dertake, in  company  with  the  naturalists  Adve- 
nier,  Mauger,  and  Riedle,  an  excursion  to  the 
top  of  the  volcano  toward  the  end  of  December, 

scarcely  existed  at  the  time  of  Saussure's  journey,  and  disap- 
peared in  the  eruption  of  1779.    It  was  the  eruption  of  1794, 
which  caused  the  great  inequality  of  the  two  brinks  of  the 
crater  ;   this  unevenness  was  71  toises  in   1806.     Mr.  Poll 
found  Vesuvius,  a  short  time  before,  006  toises  in  height. 
Sir  G.  Shuckburgh  reckoned  the  highest  point  of  the  Somma, 
called  del  Pttello,  684  toises.     This  observation  is  not  very 
accordant  with  the  height,  which  Mr.  Gay-Lussac  assigns  to 
the  highest  brink  of  the  crater ;  for,  in  1806,  this  part  of  the 
brink  seemed  to  have  the  same  elevation  as  the  Pvnia  del  V%- 
tello.     I  know  not  where  Shuckburgh  placed  his  instrument 
at  the  foot  of  the  cone  of  ashes  ;  for  he  states  this  point  at 
only  316  toises  of  absolute  height.     The  following  is  a  table 
of  the  measures  made  in  very  calm  weather,  with  a  portable 
cistern  barometer  by  Ramsden. 
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1797.  Haying  reached  half  the  height  of  the 
cone,  he  had  a  fall,  and  rolled  down  as  for  as  the 
small  plain  of  Rambleta ;  happily  a  heap  of 
lava,  covered  with  snow,  hindered  him  from 
rolling  farther  with  accelerated  velocity.  I  have 
been  told,  that  in  Switzerland,  a  traveller  was 
suffocated  by  rolling  down  the  declivity  of  the 
Col  de  Balme,  over  the  compact  turf  of  the  Alps. 
When  we  gained  the  summit  of  the  Piton,  we 
were  surprised  to  find  scarcely  room  enough  to 
seat  ourselves  conveniently.  We  were  stopped 
by  a  small  circular  wall  of  porphyritic  lava,  with 
base  of  pitchstone,  which  concealed  from  us  the 
view  of  the  crater  *.  The  west  wind  blew  with 
such  violence  that  we  could  scarcely  stand.  It 
was  right  in  the  morning,  and  we  were  froqeg 
with  thexold,  ibopgh  the  thermometer  kept  a 
little  above  t^he  freezing  point.    For  a  long  tique 

Mr.  <Je  la  Jameliere  asserts,  in  a  paper  printed  in  the  Mo- 
niteur,  that  he  found,  by  geometrical  measurement,  the  Jieight 
of  Vearatfgs  597  tojies.  It  were  Jo  be  wished,  that  ke  (ad 
published  the  detail  ©f  his  operations.  Our  measurements 
give  66§  toiaea  (1181  metres)  for  the  most  elevated  brink  of 
the  crater;  5£5  toisea  (1042  metises)  for  the  lower  brink; 
dW)  toisea  (791  metres)  for  the  foot  of  the  cone  of  ajshes  j  and 
342  toisef  (59B  metres)  for  the  hermitage  of  San,  Salvador. 
Such  was  the  state  pf  Vesuvius  a  short  time  {before  the 
eruption  in  the  year  J.805,  in  which  the  lava  made  a  breach 
in&e  brink  of  thexrater  on  the  side  of  Torre  del  iGreeo. 

'♦  La  Qaldtra,  or  the  caldron  of  the  Peak;,  a  denomination 
which  recals  to  mind 'the  Oulet  of  the  Pyrenees.  Ramond, 
Voy.  an  MomVPerdu,  p.  235. 
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we  had  been  accustomed  to  a  very  high  temper* 
attire,  and  the  dry  wind  increased  the  feeling  of 
coid^  because  it  carried  off  every  moment  the 
small  atmosphere  of  warm  and  humid  air,  which 
was  formed  around  us  from  the  effect  of  cuta- 
taneous  perspiration. 

The  brink  of  the  crater  of  the  Peak  bears  no 
resemblance  to  those  of  the  greater  part  of  the 
other  volcanoes  which  I  have  visited:  for  in- 
stance, the  craters  of  Vesuvius,  Joruilo,  and  Pi- 
chincha.  In  these  the  Piton  preserves  it's  conic 
figure  to  the  very  summit ;  the  whole  of  their 
declivity  is  inclined  the  same  number  of  degrees, 
and  uniformly  covered  with  a  layer  of  pumice 
stone  very  minutely  divided  ;  when  we  reach  the 
top  of  these  volcanoes  nothing  obstructs  the 
view  of  the  bottom  of  the  crater.  The  Peak  of 
Teneriffe,  and  Cotopaxi,  on  the  contrary,  are  of 
very  different  construction.  At  their  summit  a 
circular  wall  surrounds  the  crater ;  which  wall, 
at  a  distance,  has  the  appearance  of  a  small  cy- 
linder placed  on  a  truncated  cone.  On  Coto- 
paxi  *  this  peculiar  construction  is  visible  to  the 
naked  eye  at  more  than  2Q00  toises  distance ; 
and  no  person  has  ever  reached  the  crater  of 
this  volcano.  On  the  Peak  of  Teneriffe,  the  wall, 
which  surrounds  the  crater  like  a  parapet,  is  so 
high,  that  it  would  be  impossible  to  reach  the 
Galdera,  if  on  the  eastern  side  there  was  not  a 

*  Picturesque  Atlas,  folio,  pi.  10. 
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breach,  which  seems  to  have  been  the  effect  of 
a  flowing  of  very  old  lava.  We  descended 
through  this  breach  toward  the  bottom  of  the 
funnel,  the  figure  of  which  is  elliptic.  It's  great- 
er axis  has  a  direction  from  north-west  to  south- 
east, nearly  N.  35°  W.  The  greatest  breadth  of 
the  mouth  appeared  to  us  to  be  300  feet,  the 
smallest  200  feet.  These  numbers  agree  very 
nearly  with  the  measures  of  Messrs.  Verguin, 
Varela,  and  Borda  *,  for  these  travellers  assign 
40  and  30  toises  to  the  two  axes  \. 

It  is  easy  to  conceive,  that  the  size  of  a  cra- 
ter does  not  depend  solely  on  the  height  and 
mass  of  the  mountain,  of  which  it  forms  the 
principal  air  vent.  This  opening  is  indeed  sel- 
dom in  direct  ratio  with  the  intensity  of  the  vol- 
canic fire,  or  with  the  activity  of  the  volcano. 
At  Vesuvius,  which  is  but  a  hill  compared  with 
the  Peak  of  Teneriffe,  the  diameter  of  the  crater 
is  five  times  greater.  When  we  reflect,  that  very 
lofty  volcanoes  throw  out  less  matter  by  their 
summits,  than  by  lateral  openings,  we  should  be 
led  to  think,  that  the  lower  the  volcanoes  are, 
their  force  and  activity  being  the  same,  the  more 

*  Voy.  de  la  Flore,  t.  i,  p.  94.  Manusc.  da  D€p6t  de  la 
Marme,  cah.  1,  p.  15.     Voy.  de  Marchand,  t.  ii,  p.  11. 

t  Mr.  Cordier,  who  visited  the  top  of  the  Peak  four  yean 
after  me,  estimates  the  greater  axis  at  66  toises  (Jonrn.  de 
Pbys.  t.  kii.  p.  62).  Lamanon  thinks  it  60  toises.  Bat 
Mr.  O'Donnel  gives  the  crater  a  circumference  of  236  toises 
(560  varas). 
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considerable  ought  to  be  their  craters.  In  fact, 
there  are  immense  volcanoes  in  the  Andes,  which 
have  but  very  small  openings ;  and  we  might 
establish  it  as  a  geological  principle,  that  the 
most  colossal  mountains  have  craters  of  Httle 
extent  at  the  summits,  if  the  Cordilleras  did  not 
offer  many  instances  *  to  the  contrary.  I  shall 
have  occasion,  in  the  progress  of  this  work,  to 
cite  a  number  of  facts,  which  will  throw  some 
light  on  what  may  be  called  the  external  struc- 
ture of  volcanoes.  This  structure  is  as  varied 
as  the  volcanic  phenomena  themselves :  and  in 
order  to  raise  ourselves  to  geological  conceptions 
worthy  of  the  greatness  of  nature,  we  must  set 
aside  the  idea,  that  all  volcanoes  are  formed 
after  the  model  of  Vesuvius,  Stromboli,  and 
Etna. 

The  external  edges  of  the  Caldera  are  almost 
perpendicular.  Their  appearance  is  somewhat 
like  the  Somma,  seen  from  the  Atrio  del  Cavallo. 
We  descended  to  the  bottom  of  the  crater  on  a 
train  of  broken  lava,  from  the  eastern  breach  of 
the  enclosure.  The  heat  was  perceptible  only 
in  a  few  crevices,  which  gave  vent  to  aqueous 
vapours  with  a  peculiar  buzzing  noise.  Some 
of  these  funnels  or  crevices  are  on  the  outside  of 
the  enclosure,  on  the  external  brink  of  the  para- 

*  The  great  volcanoes  of  Cotopaxi  and  Rucapichincha 
have  craters,  the  diameter  of  which,  according  to  my  measure- 
ments, exceed  400  and  700  toises. 
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pet  that  surrounds  the  crater.  We  phroged  the 
thermometer  into  them,  and  saw  it  rise  rapidly 
to  68  and  75  degrees.  It  no  doubt  indicated 
a  higher  temperature,  but  we  could  not  observe 
the  instrument  till  we  had  drawn  it  up,  lest  we 
should  burn  our  hands.  M.  Cordier  found  se- 
veral crevices,  the  heat  of  which  was  that  of 
boiling  water.  It  might  be  thought,  that  these 
vapours,  which  are  emitted  in  gusts,  contain 
muriatic  or  sulphurous  acid;  but  when  con- 
densed, they  have  no  particular  taste ;  and  ex- 
periments, which  several  naturalists  *  have  made 
with  reagents,  prove,  that  the  chimneys  of  the 
Peak  exhale  only  pure  water.  This  phenome- 
non, analogous  to  what  I  observed  in  the  crater 
of  Jorullo,  deserves  the  more  attention,  as  mu- 
riatic acid  abounds  in  the  greater  part  of  vol- 
canoes, and  as  Mr.  Vauquelin  has  discovered  it 
even  in  the  porphyritic  lavas  of  Sarcouy  in  Au- 
vergne. 

I  sketchted  on  the  spot  a  view  *f-  of  the  interior 
edge  of  thg  crater,  as  it  presented  itself  in  the 
d&bfent  by  the  eastern  break.  Nothing  is  more 
tfttilrfng  than  the  manner,  in  which  these  Strata 
of lavas  are  piled  on  one  another,  exhibiting  the 
sinuosities  of  the  calcareous  rock  6f  the  higher 
Alps.  These  enormous  ledges,  sometimes  hori- 
zontal, at  others  inclined  and  undulating,  remind 

*  Voyage  tie  La  Peroase,  t.  iii,  p.  2. 
t  Picturesque  Atlas,  folio,  PI.  64. 
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as  of  the  ancient  fluidity  of  the  whole  rttafis*  and 
the  combination  of  several  deranging  causes, 
which  determined  the  direction  of  each  flow. 
Hie  top  of  the  circular  wall  exhibits  those  gro- 
tesque ramifications  which  we 'find  in  coak. 
Hie  northern  edge  is  more  elevated ;  towards 
the  south-east,  the  enclosure  is  considerably 
sunk;  and  an  enormous  mass  of  scorions  lava 
seems  glued  to  the  extremity  of  the  brink.  On 
the  west  the  rock  is  perforated ;  and  a  large 
opening  gives  a  view  of  the  horizon  of  the  sea. 
Tbe  force  of  the  elastic  vapours  formed  perhaps 
this  natural  aperture,  at  the  moment  of  some  in- 
undatidi  of  lira  thrown  out  from  the  crater. 

The  inside  of  this  funnel  indicates  a  volcano, 
which  for  thousands  of  years  has  vomited  no  fire 
but  by  it's  sides.  This  assertion  is  not  founded 
on  the  absence  of  great  openings^  which  might 
be  expected  in  the  bottom  of  the  Caktara.  Those 
naturalists,  who  have  studied  nature  on  the  spot, 
know,  that  several  volcanoes,  in  the  intervals  of 
an  eruption,  appear  filled  up,  and  almost  extin- 
guished ;  but  that  in  these  same  mountains,  the 
enter  of  the  volcano  exhibits  layers  of  scoriae, 
rtmgh,  sonorous,  and  shining ;  witLhillocks  and 
intumescences,  caused  tyifce  action  of  the  das- 
tia  vapours,  cones  of  broken  scoriae,  and  asbea, 
whseh  cover  the  funnels.  -  H*me  of  these  pheno- 
mete  characterise  the  crater  of  the  Peak  of  T\e- 
Deriffe;  it's  bottom  has  not  remained  in  the  state 
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which  follows  the  end  of  an  eruption.  Fron 
the  lapse  of  time,  and  the  action  of  the  vapors 
the  inside  walls  are  detached,  and  have  covered 
the  basin  with  great  blocks  of  lithoid  lavas. 

We  reached  the  bottom  of  the  Caldera  with- 
out danger.  In  a  volcano,  the  activity  of  which 
is  principally  directed  towards  the  summit,  such 
as  Vesuvius,  the  depth  of  the  crater  varies  be- 
fore and  after  each  eruption  ;  bujt  at  the  Peak  of 
Teneriffe,  the  depth  appears  to  have  remained 
the  same  for  a  long  time.  Eden,  in  1715,  esti- 
mated it  at  115  feet;  Cordier,  in  1803,  at  110 
feet.  Judging  by  mere  inspection,  I  should  have 
thought  the  funnel  of  still  less  depth.  It's  pre- 
sent state  fcthat  of  a  solfatara ;  and  it  is  rather 
an  'object  of  curious  investigation,  than  -of  tre- 
mendous aspect.  The  majesty  of  the  site  con- 
sists in  it's  elevation  above  the  level  of  the  ocean, 
in  the  profound  solitude  of  these  lofty  regions, 
and  the  immense  space  over  which  the  eye  ranges 
from  the  summit  of  the  mountain. 

The  wall  of  compact  lava  which  forms  the 
enclosure  of  the  Caldera,  is  snow  white  at  it's 
surface.  The  same  colour  prevails  in  the  inside 
of  the  solfatara  of  Puzzuoli.  When  we  break 
these  lavas,  which  might  be  taken  at  some  dis- 
tance for  calcareous  stone,  we  find  in  them  a 
blackish  brown  nucleus.  Porphyry  with  basis 
of  pitch  stone  is  whitened  externally  by  the  slow 
action  of  the  vapors  of  sulphurous  acid  gas. 
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These  vapors  rise  .in  abundance ; .  and,  what  is 
remarkable  enough,  through  crevices  which 
seem  to  have  no  communication  with  the  aper- 
tures that  emit  aqueous  vapors.  We  may  be 
convinced  of  the  presence  of  the  sulphurous  acid, 
by  examining  the  fine  crystals  of  pulphur,  which 
are  every  where  found  in  the  crevices  of  the  lava. 
This  acid,  combined  with  the  water  with  which 
the  soil  is  impregnated,  is  transformed  into  sul- 
phuric acid  by  Contact  with  the  oxygen  of  the 
atmosphere.  In  general,  the  humidity  in  the 
crater  of  the  Peak,  is  more  to  be  feared  than  the 
heat ;  and  they  who  seat  themselves  for  a  while 
on  the  ground  find  their  clothes  corroded.  The 
porphyritic  lavas  are  affected  by  the  action  of 
the  sulphuric  acid :  the  alumin,  magnesia,  soda, 
and  metallic  oxids,  gradually  disappear;  and 
often  nothing  remains  but  the  silex,  which  unites 
in  mainmillary  plates,  like  opal.  These  siliceous 
concretions*,  which  Mr.  Cordier  first  made 
known,  are  similar  to  those  found  in  the  Isle  of 
Ischia,  in  the  extinguished  volcanoes  of  Santa 
flora,  and  in  the  Solfatara  of  Puzzuoli  *f .  It  is 
not  easy  to  form  an  idea  of  the  origin  of  these 

*  Opalartiger  kieseUinstcr.  The  siliceous  gurh  of  the  vol- 
canoes of  the  Isle  of  France  contains,  according  to  Klaproth, 
0*72  silex,  and  0*21  water;  and  thus  comes*  near  to  opal, 
which  Karsten  considers  as  a  hydrated  silex.  Miner  Tabcllcn, 
1800,  p.  70. 

t  Breislak,  Iotrodnzzione  alia  Geologia,  t.  ii,  p.  238. 
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incrustations.  The  aqueous  vapors,  discharged 
through  great  spiracles,  do  not  contain  alkali  in 
solution,  like  the  waters  of  the  Geyser,  in  Ice- 
land *.  Perhaps  the  soda  contained  in  the  lavas 
of  the  Peak  acts  an  important  part  in  the  form- 
ation in  these  depositions  of  silex.  There  may 
exist  in  the  crater  small  crevices,  the  vapors  of 
which  are  tidt  of  the  same  nature  as  those  on 
which  travellers,  employed  at  the  same  moment 
fori  a  great  number  6i  objects,  have  made  expe- 
riments. 

Seated  on  the  northern  brink  of  the  crater,  I 
dug  a  hole  of  some  inches  depth  ;  the  thermo- 
meter placed  in  this  hole  rose  rapidly  to  42°. 
Hence  we  may  conclude  what  must  be  the  heat, 
that  reigns  in  this  solfetaraat  the  depth  of  thirty 
or  forty  fathoms.  The  sulphur  reduced  into  va- 
pour is  condensed  into  fine  crystals,  which  how- 
ever are  not  equal  in  size  to  those  Mr.  Dolomieu 
brought  from  Sicily  *f\  They  are  semidiapbanous 
octaedrons,  with  very  brilliant  surfaces,  and  of  a 
conchoidal  fracture.  These  masses,  which  will 
one  day  perhaps  be  objects  of  commerce,  are 
constantly  bedewed  with  sulphurous  acid.  I 
had  the  imprudence  to  wrap  up  a  few,  in  order 
to  preserve  them,  but  I  soon  discovered,  that  the 
acid  had  consumed  not  only  the  paper  which 

*  Black,  in  Philo*.  Transact.  1704,  p.  24. 
f  These  crystals  were  four  or  five  inches  in  length.     Dree, 
Cat.  d'nn  Musee  mineral,  p.  21. 


contained  Ahem,  but  a  part  also  of  my  miner- 
alogical  journal.  The  heat  of  the  vapors,  which 
issue  from  the  crevices  of  theCaldera,is  not  suf- 
ficiently great,  to  combine  the  sulphur,  while  in 
a  state  of  minute  division,  with  the  oxygen  of 
the  atmospheric  air ;  and  after  the  experiment 
which  I  have  just  cited  on  the  temperature  of 
the  soil,  we  may  presume,  that  the  sulphurous 
acid  is  formed  at  a  certain  depth  *,  in  cavities  to 
which  the  external  air  has  free  access. 

The  vapors  of  heated  water,  which  act  on  the 
fragments  of  lava  scattered  about  on  the  Cal- 
dera,  reduce  certain  parte  of  it  to  a  state  of  paste. 
On  examining,  after  I  had  reached  America, 
those  earthy  and  friable  masses,  I  found  crystals 
of  sulphat  of  alumin.  Messrs.  Davy  and  Gay- 
Lussac  *f*  have  already  made  the  ingenious  re- 
mark, that  two  bodies  highly  inflammable,  the 
metals  of  soda  and  potash,  have  probably  an  im- 
portant part  in  the  action  of  a  volcano ;  now  the 

■  ■  ■ 

*  Ad  observer,  in  general  very  exact,  Mr.  Breialack,  asserts 
(Geologia,  t.  ii,  p.  232),  that  the  muriatic  acid  always  pre- 
dominates in  the  vapours  of  Vesuvius.  This  assertion  is  con- 
trary to  what  Mr.  Gay-LQssao  and  myself  observed,  before 
the  great  eruption  of  1806,  and  while  the  lava  was  issuing 
from  the  crater.  The  smell  of  the  sulphurous  acid,  so  easy 
to  distinguish,  was  perceptible  at  a  great  distance ;  and  when 
the  volcano  threw  out  scoriae,  the  smell  was  mingled  with 
that  of  petroleum. 

t  Davy,  on  the  Decomposition  of  fixed  Alkalies,  Phil. 
Trans.  1808,  P.  1,  p.  44. 

n2 
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potash  necessary  to  the  formation  of  alum  is 
found  not  only  in  feldspar,  mica,  pumice  stone, 
and  augit,  but  also  in  obsidians  *.  This  last 
substance  is  very  common  at  TenerifFe,  where  it 
forms  the  basis  of  the  tepbrinic  lava  «f-.  These 
analogies  between  the  Peak  of  TenerifFe  and  the 
Solfatara  of  Puzzuoli,  would  no  doubt  appear 
more  numerous,  if  the  former  were  more  ac- 
cessible, and  had  been  frequently  visited  by  na- 
turalists. 

An  expedition  to  the  summit  of  the  volcano 
of  TenerifFe,  is  interesting,  not  solely  on  account 
of  the  great  number  of  phenomena  which  are  the 
objects  of  scientific  research ;  it  has  still  greater 
attractions  from  the  picturesque  beauties,  which 
it  lays  often  to  those  who  are  feelingly  alive  to 
the  majesty  of  nature.  It  is  a  difficult  task,  to 
describe  those  sensations,  which  act  with  so 
much  the  more  force  as  they  have  something  un- 
defined, produced  by  the  immensity  of  the  space 
as  well  as  by  the  greatness,  the  novelty,  and  the 
multitude  of  the  objects,  amidst  which  we  find 
ourselves  transported.  When  a  traveller  at- 
tempts to  furnish  descriptions  of  the  loftiest 
summits  of  the  globe,  the  cataracts  of  the  great 
rivers,  the  tortuous  vallies  of  the  Andes,  he  is 

*  Collet  Descotils,  in  the  Add.  de  Chimie,  t.  liii,  p.  260. 
See  Klaproth,  Beitrage,  B.  6,  p.  169, 162,  and  106. 

ti  Lamlthiere,  Minlralogic,  t.  ii,  p.  53S ;  and  Journal  de 
Physique,  1806,  p.  192. 
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exposed  to  the  danger  of  fatiguing  his  readers  by 
the  monotonous  expression  of  his  admiration. 
It  appears  to  me  more  conformable  to  the  plan, 
which  I  have  proposed  to  myself  in  this  narra- 
tive, to  indicate  the  peculiar  character  that  dis- 
tinguishes each  zone ;  we  exhibit  with  more  clear- 
ness the  physiognomy  of  the  landscape,  in  pro- 
portion as  we  endeavour  to  sketch  it's  individual 
features,  to  compare  them  with  each  other,  and 
discover  by  this  kind  of  analysis  the  sources  of 
those  enjoyments,  which  are  offered  us  by  the 
great  picture  of  nature. 

Travellers  have  learnt  by  experience,  that 
views  from  the  summits  of  very  lofty  mountains 
are  neither  so  beautiful,  picturesque,  nor  varied, 
as  those  from  heights  which  do  not  exceed  that 
of  Vesuvius,  Rigi,  and  the  Puy-de-D6me.  Co- 
lossal mountains,  such  as  Chimborazo,  Antisana, 
or  Mount  Rose,  compose  so  large  a  mass,  that 
the  plains  covered  with  rich  vegetation  are  seen 
only  in  the  immensity  of  distance,  where  a  blue 
and  vapory  tint  is  uniformly  spread  over  the 
landscape.  The  Peak  of  Teneriffe,  from  it's 
slender  form  and  local  position,  unites  the  ad- 
vantages of  less  lofty  summits  to  those  which 
arise  from  very  great  heights.  We  not  only  dis- 
cover from  it's  top  a  vast  expanse  of  sea,  but  we 
see  also  the  forests  of  Teneriffe,  and  the  inha- 
bited parts  of  the  coasts,  in  a  proximity  fitted  to 
produce  the  most  beautiful  contrasts  of  form  and 
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The  seeming  proximity,  in  which,  from  the 
summit  of  the  Peak,  we  behold  the  hamlets,  the 
vineyards,  the  gardens  on  the  coast,  is  increased 
by  the  prodigious  transparency  of  the  atmo- 
sphere. Notwithstanding  the  great  distance,  we 
distinguished  not  only  the  houses,  the  sails  of  the 
vessels,  and  the  trunks  of  trees,  our  eyes  dwelt 
on  the  rich  vegetation  of  the  plains,  enamelled 
with  the  most  vivid  colouring.  These  pheno- 
mena are  owing  not  only  to  the  height  of  the 
site,  but  to  the  peculiar  modifications  of  the  air 
in  warm  climates.  Under  every  zone,  an  object 
placed  on  a  level  with  the  sea,  and  viewed  in  a 
horizontal  direction,  appears  less  luminous,  than 
when  seen  from  the  top  of  a  mountain,  where 
vapors  arrive  across  strata  of  air  of  decreasing 
density.  Differences  equally  striking  are  pro- 
duced by  the  influence  of  climates ;  the  surface 
of  a  lake  or  large  river  is  less  resplendent,  when 
we  see  it  at  an  equal  distance,  from  the  top  of 
the  higher  Alps  of  Switzerland,  than  when  we 
view  it  from  the  summit  of  the  Cordilleras  of 
Peru  or  Mexico.  In  proportion  as  the  air  is  pure 
and  serene,  the  solution  of  the  vapors  becomes 
more  perfect,  and  the  light  loses  less  in  it's  pas- 
sage. When  from  the  coast  of  the  South  Sea  we 
reach  the  elevated  plain  of  Quito,  or  that  of  An- 
tisana,  we  are  struck  for  some  days  at  the  near- 
ness at  which  we  think  we  see  objects  which  are 
seven  or  eight  leagues  distant.      The  Peak  of 
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Teyde  has  not  the  advantage  of  being  situate  in 
the  equinoctial  region;  but  the  dryness  of  the 
columns  of  air  which  rise  perpetually  above  the  - 
neighbouring  plains  of  Africa,  and  which  the 
eastern  winds  bring  with  rapidity,  gives  the  at- 
mosphere of  the  Canary  Islands  a  transparency, 
which  surpasses  not  only  that  of  the  air  of  Na- 
ples and  Sicily,  but  perhaps  also  the  purity  of 
the  sky  of  Quito  and  Peru.  This  transparency 
may  be  regarded  as  one  of  the  chief  causes  of 
the  beauty  of  the  landscape  under  the  torrid 
zone ;  it  is  this  which  heightens  the  splendor  of 
the  vegetable  coloring,  and  contributes  to  the 
magical  effect  of  their  harmonies  and  their  con- 
trasts. If  a  mass  of  light,  which  circulates  about 
objects,  fatigues  the  external  senses  during  & 
part  of  the  day,  the  inhabitant  of  the  southern 
climates  hag  his  compensations  in  moral  enjoy- 
ments. A  lucid  clearness  in  the  conceptions,  a 
serenity  of  mind,  correspond  with  the  transpa- 
rency of  the  surrounding  atmosphere.  We  feel 
these  impressions  without  overstepping  the  li- 
mits of  Europe.  I  appeal  to  travellers  who  have 
visited  countries  rendered  famous  by  prodigies 
of  the  imagination  and  the  arts,  the  favoured 
climates  of  Italy  and  Greece. 

We  prolonged  in  vain  our  stay  on  the  summit 
of  the  Peak,  to  wait  the  moment  when  we  might 
enjoy  the  view  of  the  whole  of  the  Archipelago  of 
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the  Fortunate  Islands  *.  We  discovered  Palma, 
Gomera,  and  the  Great  Canary,  at  our  feet.  The 
mountains  of  Lanzerota,  free  from  vapors  at  sun- 
rise, were  soon  enveloped  in  thick  clouds.  On  a 
supposition  only  of  an  ordinary  refraction,  the 
eye  takes  in,  in  calm  weather,  from  the  summit 
of  the  volcano,  a  surface  of  the  globe  of  5700 
square  leagues,  equal  to  a  fourth  of  the  surface 
of  Spain.  The  question  has  often  been  agitated, 
if  it  were  possible  to  perceive  the  coast  of  Africa 
from  the  top  of  this  colossal  pyramid ;  bat  the 
nearest  parts  of  this  coast  are  still  farther  from 
Teneriffe  than  2°  49*,  or  56  leagues.  The  visual 
ray  of  the  horizon  from  the  Peak,  being  1°  57'> 
Cape  Bojador  can  be  seen  only  on  the  supposi- 
tion of  it's  height  being  300  toises  above  the 
level  of  the  ocean.  We  are  absolutely  ignorant 
of  the  height  of  the  Black  Mountains  near  Cape 
Bojador,  as  well  as  that  of  the  Peak,  called  by 
navigators  Pennon  grande,  farther  to  the  south 
of  this  promontory-  If  the  summit  of  the  vol- 
cano bf  Teneriffe  was  more  accessible,  we  should 
observe  without  doubt,  with  certain  winds,  the 
effects  of  an  extraordinary  refraction.    In  look* 

*  Of  all  the  small  islands  of  the  Canaries,  the  Rock  of  the 
East  is  the  only  one,  which  cannot  be  seen,  even  in  fine  wea- 
ther, -from  the  top  of  the  Peak.  It's  distance  is  $°  5\  while 
that  of  the  Salvage  is  oaJjr  fc*  1/.  The  {sfe  of  Madeira,)  dis- 
tant 4°  U$/f  .would  he  ^visible,  Hit's  wpuntains  were  more  than 
3000  toises  high. 
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ing  over  what  the  Spanish  and  Portuguese  au- 
thors relate  respecting  the  existence  of  the  fabu- 
lous isle  of  Sau  Borondon,  or  Antilia,  we  find, 
that  it  is  particularly .  the  humid  wind  of  the 
west-south-west,  which  produces  in  these  lati- 
tudes the  phenomena  of  the  mirage.  We  shall 
not  however  admit  with  Mr.  Vieyra,  "  that  the 
play  of  the  terrestrial  refractions  *,  may  render 
risible  to  the  inhabitants  of  the  Canaries  the  is- 
lands of  Cape  Verd,  and  even  the  Apalachian 
Mountains  of  America/9 
;  The  cold,  which  we  felt  on  the  top  of  the  Peak, 
m  very  considerable  for  the  season.  The  centi- 
grade thermometer  -f»,  at  a  distance  from  the 
ground,  and  from  the  apertures  that  emitted  the 
hot  vapors,  descended  in  the  shade  to  &  7°.  The 
wind  was  west,   and  consequently  opposite  to 

•  **  La  refraction  da  para  todo  *  Noticias  historicas,  t.  i, 
p.  106.  We  have  already  stated,  that  the  American  finite, 
frequently  thrown  by  the  aea  on  the  coasts  of  the  isles  of  Ferro 
and  Gomera,  were  formerly  attributed  to  the  plants  of  the 
island  of  San  Borondon.  This  land,  said  by  the  people  to  be 
governed  by  an  archbishop  and  six  bishops,  and  which  Father 
Ferjoo  believed  to  be  the  image  of  the  isle  of  Ferro,  reflected 
on  a  fog  bank,  was  ceded  in  the  16th  century,  by  the  king  of 
Fertagal,  to  .Lewis.  Pfcrdigon,  at  the  time  the  latter  was  pre- 
paring; to  make  the  conquest  of  i{. 

t  Messrs.  O'Donnel  and  Armstrong  observed  the  2d  of 
August,  1806,  at  eight  in  the  morning,  on  the  top  of  the 
Peak,  the  thermometer  in  the  shade  at  13*8°,  and  in  the  sun 
at  20*5*.  Difference  or  power  of  the  sun  6*7  centesimal  de- 
grees. 
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that  which  brings  to  Teneriffe,  during  a  great 
part  of  the  year,  the  warm  air,  that  rises  above 
the  burning  desert  of  Africa.  As  the  tempera- 
ture of  the  atmosphere,  observed  at  the  port  of 
Orotava  by  Mr.  Savagi,  was  22"8°,  the  decre- 
ment of  caloric  was  one  degree  every  94  toises. 
This  result  perfectly  corresponds  with  those  ob- 
tained by  Lamanon  andSaussure*  on  the  summits 
of  the  Peak  and  Etna,  though  in  very  different 
,  seasons.  The  tall  slender  form  of  these  moan- 
tains  facilitates  the  means  of  comparing  the  tem- 
perature of  two  strata  of  the  atmosphere,  which 
are  nearly  in  the  same  perpendicular  plane ;  and 
under  this  point  of  view  the  observations  made 
in  an  excursion  to  the  volcano  of  Teneriffe,  re- 
semble those  of  an  ascent  in  a  balloon.  We 
must  nevertheless  remark,  that  the  ocean,  on 
account  of  it's  transparency  and  evaporation,  re* 
fleets  less  caloric  than  the  plains  into  the  upper 
regions  of  the  air ;  the  summits  also  which  are 
surrounded  by  the  sea  are  colder  in  the  summer, 
than  the  mountains  which  rise  from  a  conti- 
nent ;  but  this  circumstance  has  very  little  in- 
fluence on  the  decrement  of  the  atmospherical 
heat,  the  temperature  of  the  low  regions  being 
equally  diminished  by  the  proximity  of  the 
ocean. 

*  The  observations  of  Lamanon  give  09  toisei  for  each  de- 
gree of  the  centigrade  thermometer,  though  the  temperature* 
of  the  Piton  differed  9°  from  that  which  we  observed.    AK 
Etna  the  decrement  observed  bv  Saussurc  was  91  toises. 
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It  is  not  the  same  with  respect  to  the  influence 
exercised  by  the  direction  of  the  wind,  and  the 
rapidity  of  the  ascending  current ;  the  latter 
sometimes  increases  in  an  astonishing  manner 
the  temperature  of  the  loftiest  mountains.  I 
have  seen  the  thermometer  rise,  on  the  slope  of 
the  volcano  of  Antisana,  in  the  kingdom  of  Quito, 
to  19°,  when  we  were  2837  toises  high.  Mr. 
LabiUardiere  *  has  seen  it  remain,  on  the  edge 
of  the  crater  of  the  Peak  of  Teneriffe,  at  18*7<, 
though  he  had  used  every  possible  precaution  to 
avoid  the  effect  of  accidental  causes.  The  tem- 
perature of  the  road  of  Santa  Cruz  being  then  at 
28°,  the  difference  between  the  air  of  the  coast 
and  on  the  summit  of  the  Peak  was  9*3°,  instead 
of  20°,  which  corresponds  to  a  decrement  of  ca- 
loric of  94  toises  to  each  degree.  I  find  in  the 
Journal  of  the  Expedition  of  d'Entrecasteaux, 
that  at  this  period  the  wind  at  Santa  Cruz  was 
south-south-east.  This  same  wind  blew  perhaps 
more  impetuously  in  the  higher  regions  of  the 
atmosphere,  and  forced  back,  in  an  oblique  di- 
rection, the  hot  air  of  the  neighbouring  conti- 
nent toward  the  summit  of  the  Pi  ton.  Besides, 
The  visit  of  Mr.  Labillardiere  took  place  on  the 
1 7th  of  October  1791 ;  and,  in  the  Alps  of  Swit- 
2erland,  we  have  observed,  that  the  difference 
of  temperature  between  the  mountains  and  the 

*  Voyage  a  la  Recherche  de  La  Perouse,  vol.  i,  p.  23 ; 
™1.  ii,  p.  65. 
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plains  is  considerably  less  in  autumn,  than  in 
summer.  All  these  variations  *  of  the  rapidity, 
with  which  caloric  decreases,  have  their  influ- 
ence on  the  measures  taken  by  the  barometer, 
only  in  as  much  as  the  decrement  is  not  uniform 
in  the  intermediate  strata,  and  ad  it  differs  from 
the  arithmetical  or  harmonic  progression,  which 
is  presumed  in  the  formulae  employed. 

We  could  not  withdraw  our  eyes,  on  the  sum- 
mit of  the  Peak,  from  beholding  the  color  of  the 
azure  vault  of  the  sky.  It's  intensity  at  the  ze- 
nith appeared  to  correspond  to  41°  of  the  cyao- 
ometer.  We  know  by  Saussure's  experiment, 
that  this  intensity  increases  with  the  rarity  of 
the  air,  and  that  the  same  instrument  i 


*  I  shall  here  bring  into  one  point  of  view  the  whole  of  the 
thermometrical  observations  made  at  the  Peak  of  TeneruTe, 
and  which  are  proper  to  determine  the  number  of  toises,  that 
correspond  to  a  lowering  of  a  centigrade  degree  : 
1°  Borfia- (Month  of  September.) 
To  the  Pino-ide  Dornajito,  104  toises  (morning)  ; 
To  the  Station  of  the  Rocks,  107  toises  (evening)  ; 
To  the  natural  icehouse,  105  toises  (morning)  ; 
To  the  foot  of  the  Pi  ton,  161  toises  (morning)  ; 
T*o  the  top  of  the  Peak,  137  toises  (morning)  $ 
£•  Lammnon  (month  of  August), 

To  the  top*  09  toises  (morning) ; 
*•  Cordier  (month  of  April), 
To  the  Station  of  the  Rocks,  122  toises  (evening) ; 
Tp  the  top,  115  toises  (morning)  ; 
49  Our  Voyage  (month  of  June), 
To  the  top,  94  toises. 
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at  the  same  period  20°  at  the  priory  of  Chamou- 
ni,  and  40?  at  the  top  of  Mont-Blanc.  This  last 
mountain  is  540  toises  higher  than  the  volcano 
ofTeneriflfe';  and  if,  notwithstanding  this  differ- 
ence, the  sky  is  seen  there  of  a  less  deep  blue, 
we  must  attribute  this  phenomenon  to  the  dry- 
ness of  the  African  air,  and  the  proximity  of  the 
torrid  zone. 

We  collected  air  on  the  brink  of  the  crater, 
which  we  meant  to  analyse  on  our  voyage  to 
America.    The  phial  remained  so  well  corked, 
that,  on  opening  it  ten  days  after,  the  water 
rushed  in  with  impetuosity.      Several  experi- 
ments, made  by  means  of  nitrous  gas  in  the 
narrow  tube  of  Fontana's  eudiometer,  seemed  to 
prove,  that  the  air  of  the  crater  contained  0*09 
less  oxygen  than  the  air  of  the  sea ;  but  I  have 
little  confidence  in  this  result  obtained  by  means 
which  we  now  consider  as  very  inexact.    The 
crater  of  the  Peak  has  so  little  depth,  apd  the 
air  is  renewed  with  so  much  facility,  it  is  scarce- 
ly probable,  that  the  quantity  of  azot  is  greater 
there  than  on  the  coasts.     We  knew  also,  from 
the   experiments  of  Mfessrs.  Gay-Lussac  and 
Theodore  de  Saussure,  that  in  the  highest  as 
well  as  in  the  lowest  regions  of  the  atmosphere, 
the  air  equally  contains  0*21  of  oxygen  *. 

*  Daring  the  stay  Messrs.  Gay-Lnssac  and  myself  made 
mt  the  hospioe  of  Mount  Cenis,  io  March,  1805,  we  collected 
s»ir  in  the  midst  of  a  strongly  electrified  cloud.     This  air, 
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We  saw  on  the  summit  of  the  Peak  no  trace 
of  psora,  lecidea,  or  other  cryptogamous  plants : 
no  insect  fluttered  in  the  air.  We  found  how- 
ever a  few  hymenopteras  adhering  to  masses  of 
sulphur  moistened  with  sulph  urous  acid,  and  lining 
the  mouths  of  the  funnels.  These  are  bees, 
which  appear  to  have  been  attracted  by  the  flow- 
ers of  the  spartium  nubigenum,  and  which  ob- 
lique currents  of  air  had  carried  up  to  these 
high  regions,  like  the  butterflies  found  by  Mr. 
Ramond  at  the  top  of  Mont  Perdu.  The  but- 
terflies perished  from  cold,  while  the  bees  on  the 
Peak  were  scorched  on  imprudently  approach* 
ing  the  crevices  where  they  came  in  search  of 
warmth. 

Notwithstanding  the  beat  we  felt  in  our  feet 
on  the  edge  of  the  crater,  the  cone  of  ashes  re- 
mains covered  with  snow  during  several  months 
in  the  winter.  It  is  probable,  that  under  the 
cap  of  snow  considerable  hollows  are  found,  like 
those  we  find  under  the  glaciers  of  Switzerland, 
the  temperature  of  which  is  constantly  less,  ele- 
vated than  that  of  the  soil  on  which  they  re- 
pose #.     The  cold  and  violent  wind,  which  blew 

analysed  in  Volta's  eudiometer,  contained  no  hydrogen,  and 
itV  parity  did  not  differ  0*002  of  oxygen  from  the  air  of 
Paris,  which  we  had  carried  with  as  in  phials  hermetically 
sealed.  On  air  collected  at  3405  toises  height,  see  Atmal. 
de  Ckmie,  t.  lii,  p.  02. 

*  See  the  excellent  work  of  Mr.  Stapfer,  Voy.  Pittoresq. 
de  POberland,  p.  61. 
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torn  the-  time  of  sunrise,  engaged  us  to  seek 
ihelter  at  the  foot  of  the  Pi  ton.  Our  hands  and 
tees  were:  frozen,  while  our  boots  were  burnt 
jy  the  soil  on  which  we  walked.  We  descend- 
ed in  the  space  of  a  few  minutes  the  Sugar 
Loaf  which  we  had  scaled  with  so  nradh  toil ; 
ind  this  rapidity  was  in  part  involuntary,  for  we 
jften  rolled  down  on  the  ashes.  It  was  with 
regret  that  we  quitted  this  solitary  place,  this 
domain  where  Nature  towers  in  all  her  majesty ; 
we  soothed  ourselves  with  the  hope  of  once  again 
visiting  the  Canary  islands  ;  but  this,  like  many 
other  plans  which  we  then  formed,  has  never 
been  executed. 

We  traversed  the  Malpays  but  slowly;  the 
foot  finds  no  sure  foundation  on  loose  blocks  of 
lava.  Nearer  the  Station  of  the  Rocks,  the  des  - 
cent  becomes  extremely  painful ;  the  compact 
short-swarded  turf  is  so  slippery,  that  we  were 
obliged  to  incline  our  bodies  continually  back- 
ward, in  order  to  prevent  otr  falling.  In  the 
sandy  plain  of  Retama,  the  thermometer  rose  to 
22*5° ;  and  this  heat  seemed  to  us  suffocating  in 
comparison  with  the  sensation  of  cold,  which  we 
had  suffered  from  the  air  on  the  summit  of  the 
volcano.  -  We  were  absolutely  without  water  ; 
our  guides,  not  satisfied  with  drinking  clandes- 
tinely the  little  provision  of  malmsey,  for  which 
we  were  indebted  to  Mr.  Cologan's  careful  kind- 
ness, had  broken  our  water  vessels.    Happily 
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thft  bottle  which;  qwtaiopd  the  airN  of  the  cn^ 
escaped  unhurt. 

We  at  length  enjpged  the  refreshing  bc^ese  ia 
the  beae&Uut  regpui  of  tteajrborescent  erica  ai*4 
%*u  we  werfl  enveloped  in  a  thick  bed  of 
ck^svsiajUonary at  s&hiwdimk  toteea  above  the 
pfcucu  lM.qFOff>iog  tbis>  we  remarked  a.  pbeMfe 
vpenop.  which  w»  afterwards  fiuauliarto;  h**r 
th*  declivities  of;  the  CevdiHesasv  Seiett  eur 
rente  Of  air  cheqed  trains  ef  elands  with  uqeywl 
velocity,  ^  in  opposite  directions;  and  bow 
the  oppfpraace  of j  streamlets,  of  water  iu, rapid 
motion  atnd  in  aU  directions,  amidst  a  greet 
mass  of  stagnant  waters.  The  cause*,  of  this 
ptp^ial  motion,  of  the  cloucfo  are  probably  wy 
various ;  we  mey  appose,  it  to  arise  fiw*  sqme 
impugn  at,  a  gpeat  distance ;  from  the  slight 
ineq^^Utiep  of. the  soiL,  which  reflects,  in.  agreair 
er  or  less  degree  the;  radiant  bept ;  frootadik 
ferep^e  e£  temperature  kept  up  by  nom$  cbwMoJ 
actioq ;  or  perhaps,  from  a  strong  electric  cbeigp 
of  the  vesicular  vapors, 

A$  we.  approached,  the.  town  of  Orot^va^  we 
met  great  flocks  of  canaries*.  These-  biccfe, 
well  knowjun.  Europe,  wpre  in  general  unifoinu- 
tygpeftn  i  soirehadst  yellow,  tint  ou  their  .baduu 

*  Fringilfa  canaria.  La  Caille  relates,  io  the  Dajratijre  of 
his  voyage  to  the  Cape,  that  on  Salvage  island  (hose  canaries 
are  so  abundant,  yo»  cannot  walk  there  inr  a  certain  season 
witapfcbrealriag tWr  eggs. 
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their  itote  was  the  same  a*  that  of  thf  tame  cfe. 
nary.    It  is  Nevertheless  remarked,  that  thode 
which  have  been  taken  in  the  isle  of  the  Great 
Canary,  6nd  in  the*  islet  of  Monte  Clara,  near 
Lanzerotft,  have  a  stronger,  and  at  the  same  time 
the  H*MI  harmonious  gong.     Underjevery  zobe, 
among  bird*  of  the  same  species,  each  flock  has 
k'tf  peculiar  note.    The  yellow  canaries  are  A 
variety  which  has  taken  birth  m  Europe ;  and 
thotie  we  saw  ii>  cages  at  Orotava  and  Santa 
Chts  had  been  bought  at  Cadiz,  and  in  othet 
pOrte  of  Spain.    But  of  all  the  birds  of  the  Ca>» 
nary  islands,  that  which  has  the  most  heartsootfc- 
ing  song  is  unknown  in  Europe ;  this  is  the 
ofcpirote,  which  no  effort  has  been  able  to  tame, 
so  sacred  to  his  soul  is  liberty.    I  have  stood  in 
admiration  of  his  soft  and  melodious  warbling, 
in  a  garden  at  Orotava ;  but  I  have  never  seen 
him  sufficiently  near,  to  know  to  what  family  he 
belongs.    As  to  the  parrots,  which  were  suppos- 
ed to  have  been  seen  at  the  period  of  Captain 
Cook's  abode  at  Teneriffe,  they  never  existed 
but  in  the  narrative  of  a  few  travellers,  who  have 
copied  from  each  other.    Neither  parrots  nor 
monkeys  inhabit  the  islands  of  the  Canaries ; 
and  though  in  the  New  Continent  the  former 
migrate  as  far  as  North  Carolina,  I  doubt  whe- 
ther in  the  Old  they  have  ever  been  met  with  be- 
yond the  28th  degree  of  north  latitude. 

Toward  the  close  of  day  we  reached  the  port 
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of  Orotava,  where  we  heard  the  unexpected  news, 
that  the  Pizarro  would  not  set  sail  till  the  24th 
or  25th.  If  we  could  have  calculated  on  this 
delay,  we  should  either  have  lengthened  our 
stay*  on  the  Peak,  or  made  an  excursion  to  the 
volcano  of  Chahorra.  We  passed  the  following 
day  in  visiting  the  environs  of  Orotava,  and  en- 
joying the  agreeable  company  we  found  at  Mr. 
Cologan's.  We  perceived,  that  the  abode  at 
Teneriffe  was  interesting  not  only  to  those  whose 
business  is  the  study  of  nature ;  we  found  at 
Orotava  several  persons,  who  have  a  taste  for 
literature  and  music,  and  who  have  transplanted 
into  these  distant  climates  the  amenity  of  Euro- 
pean society.  In  these  respects,  the  Canary  is- 
lands have  no  great  resemblance  to  the  other 
Spanish  colonies,  excepting  the  Havannah. 
We  were  present,  the  eve  of  St.  John,  at  a 

*  As  a  great  number  of  travellers,  who  land  at  Santa  Cruz, 
do  not  undertake  the  excursion  to  the  Peak,  because  they  are 
ignorant  of  the  time  which  it  takes,  it  may  be  useful  to  lay 
down  the  following  data :  In  making  use  of  mules  as  far  as  the 
Station  of  the  English,  it  takes  twenty-one  hours  from  Ore 
tava  to  arrive  at  the  summit  of  the  Peak,  and  return  to  the 
port ;  namely,  from  Orotava  to  the  Pino  del  Dornajito  three 
hours;    from  the  Pino  to  the  Station  of  the  Rocks  six  ' 
hours  ;  and  from  this  station  to  the  Caldera  three  hours  and 
a  half.     I  reckon  nine  hours  for  the  descent.    In  this  ralua- 
tion  I  count  only  the  time  employed  in  walking,  and  no  way 
that  which  is  necessary  to  examine  the  productions  of  th^ 
Peak,  or  to  take  repose.    Half  a  day  is  sufficient  to  go  firoifl* 
Santa  Cruz  to  Orotava. 
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pastoral  ftte  in  the  garden  of  Mr.  Little.  This 
gentleman,  who  had  rendered  great  service  to 
the  Canarians  daring  the  last  famine,  has  culti- 
vated a  hill  covered  with  volcanic  substances. 
He  has  formed  in  this  delicious  site  an  English 
garden,  whence  there  is  a  magnificent  view  of 
the  Peak,  of  the  villages  along  the  coast,  and  the 
isle  of  Palma,  which  limits  the  vast  extent  of 
the  ocean.  I  cannot  compare  this  prospect 
with  any,  except  those  of  the  bays  of  Genoa  and 
Naples ;  but  Orotava  is  greatly  superior  to  both 
in  the  magnitude  of  the  masses,  and  in  the  rich- 
ness of  vegetation.  In  the  beginning  of  the 
evening,  the  slope  of  the  volcano  exhibited  on  a 
sudden  a  most  extraordinary  spectacle.  The 
shepherds,  in  conformity  to  a  custom,  no  doubt 
introduced  by  the  Spaniards,  though  it  dates 
from  the  highest  antiquity,  had  lighted  the  fires 
of  St.  John.  These  scattered  masses  of  fire, 
these  columns  of  smoke  driven  by  the  wind, 
formed  a  fine  contrast  with  the  deep  verdure  of 
the  forests,  which  covered  the  sides  of  the  Peak. 
Shouts  of  joy  heard  from  afar  were  the  only 
sounds,  that  broke  the  silence  of  nature  in  these 
solitary  abodes. 

Mr.  Cologan's  family  has  a  country  house 
nearer  the  coast  than  that  I  have  just  mention- 
ed. The  name  given  by  the  proprietor  is  appro- 
priate to  the  sentiment,  which  this  rural  spot  in- 
spires.   The  house  of  La  Paz  was  also  connect- 
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ed  with  the  circumstance  that  rendered  it  pecn 
liarly  interesting  to  us.  Mr.  de  Borda,  whoa 
death  we  deplored,  was  it's  inmate  during  hi 
last  visit  to  the  Canary  islands.  It  was  in  a  smal 
neighbouring  plain,  that  this  gentleman  mea 
sured  the  base,  by  which  he  determined  th 
height  of  the  Peak.  In  this  geometrical  opera 
tion,  the  great  dracoena  of  Orotava  served  as  \ 
mark.  If  any  well-informed  traveller  shoal 
some  future  day  undertake  a  new  measuremen 
of  the  volcano  with  more  exactness,  an<}  bj 
means  of  astronomical  repeating  circles,  h 
ought  to  measure  the  base,  not  near  Orotava 
but  near  Silos,  at  a  place  called  Bante.  Accord 
ing  to  Mr.  Broussonet,  there  is  no  plain  near  th 
Peak  of  greater  extent.  In  herbalizing  near  L 
Paz,  we  found  a  great  quantity  of  lichen  roccell 
on  the  basaltic  rocks  bathed  by  the  waters  of  th 
sea.  The  archil  of  the  Canaries  is  a  very  ancien 
branch  of  commerce;  this  lichen  is  howeve 
found  in  less  abundance  in  the  isle  of  Teneriffe 
than  in  the  desert  islands  of  Salvage,  La  Gra 
ciosa,  and  L' Alegranza,  or  even  in  Canary  am 
Hierro. 

We  left  the  port  of  Orotava  on  the  34th  c 
June  in  the  morning :  we  dined,  as  we  passe 
through  Laguna,  with  the  French  consul.  H 
had  the  kindness  to  take  charge  of  the  geologi 
cal  collections*  we  had  made,  and  which  w 

*  Mr.  ftergen  has  described  them  io  the  Annates  de  Otencji 
naturales,  which  he  published  jointly  with  Abbe  Caranilles. 
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destined  for  the  king  of  Spam's  cabihet  of  ntitft- 
rai  history.  As  we  left  tftte  town,  atid  tirrtrtf* 
our  syes  toward  %he  road  of  Safety  ©rua,  we  #ete 
alarmed  at  feeing  oftjr  vessel,  the  Pizzai-o,  tmdgr 
way.  On  reaching  the  port,  We  learnt,  that  she 
win  plying  under  an  [m*y  &aft>  to  wriit  for  ttt. 
The  English  vessels,  that  were  stationed  off  the 
Island  of  Teneriffe,  bad  disappeared :  and  we  had 
not  a  moment  to  lose  to  ga  on  board.  We,e*H- 
barked  dfeite,  for  ow  fellow-travellers  were  Oa« 
nmans,  ewd  at  the  end  «ef  their  j<Wfrney,  We 
regretted  in  this  number  Jkm  Frafecisco  Salcedo, 
son  of  the  late  Spanish  governor  of  Louisiana, 
whom  we  met  with  again  at  the  Isle  tof  Cobfc, 
on  our  retain  from  the  Oroonoko. 

Not  to  interrupt  the  narrative  of  the  excur- 
sion to  the  top  of  the  Peak,  I  have  said  toothing 
of  the  geological  observations  I  made  «i  the 
structure  of  this  colossal  mountain,  arid  <m  iht 
nature  of  the  volcanic  rocks  of  which  H  fe  coni- 
posed.  Before  we  quit  the  Archipelago  of  the 
Canaries,  I  shall  delay  a  moment,  atid  bring 
into  ooe  point  of  view  what  relates  to  the  physi- 
cal picture  etf  these  countries. 

The  mineralogists  who  think,  that  the  tend  of 
*to  geology  ®f  volcanoes  is  tfae  classification  of 
tevaft,  the  emmtaatkm  of  tftte  crystals  th^y  eon- 
tain,  and  their  description  acfcortlitig  to  tftfcirtex- 
ternal  characters,  are  generally  very  well  satis- 
fied, when  they  come  back  from  the  mouth  of  a 
tyirning  volcano.    They  rfeturn  loaded  with  nu- 
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merous  collections,  which  are  the  principal  ob- 
jects of  their  researches.  This  is  not  the  feeling 
of  those,  who,  without  confounding  descriptive 
mineralogy*  with  geognosy,  endeavour  to  raise 
themselves  to  ideas  generally  interesting,  and 
seek,  in  the  study  of  nature,  for  answers  to  the 
following  questions : 

Is  the  conical  mountain  of  a  volcano  entirely 
formed  of  liquified  matter,  heaped  together  by 
successive  eruptions ;  or  does  it  contain  in  it's 
centre  a  nucleus  of  primitive  rocks  covered  with 
lavas,  which  are  these  same  rocks  altered  by 
fire  ?  What  are  the  affinities,  which  unite  th* 
productions  of  modern  volcanoes  with  the  ba- 
salts, the  phonolites,  and  those  porphyries  with 
basis  of  feldspar,  which  are  without  quartz,  and 
which  cover  the  Cordilleras  of  Peru  and  Mexico, 
as  well  as  the  small  groups  of  the  Monts  d'Or, 
of  Cantal,  and  of  M6zen  in  France  ?  Has  the  cen- 
tral nucleus  of  volcanoes  been  heated  in  it's  pri- 
mitive position,  and  raised  up,  in  a  spftened  state, 
by  the  force  of  the  elastic  vapours,  before  these 
fluids  communicated,  by  means  of  a  crater,  with 
the  external  air  ?  What  is  the  substance,  which, 
for  thousands  of  years,  keeps  up  this  combustion, 
which  is  sometimes  so  slow,  and  at  other  times 
so  active  ?  Does  this  unknown  cause  act  at  an 
immense  depth ;  or  does  this  chemical  action 
take  place  in  secondary  rocks  lying  on  granite  ? 

The  farther  we  are  from  finding  a  solution  of 

*  Oryctognosy. 
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these  problems  in  the  nuiherous  works  hitherto 
published  on  Etna  and  Vesuvius,  the  greater  is 
the  desire  of  the  traveller,  to  see  with  his  own 
eyes.  He  hopes  to  be  more  fortunate  than  those 
who  have  preceded  him ;  he  wishes  to  form  a 
precise  idea  of  the  geological  relations,  the  vol- 
cano and  the  neighbouring  mountains  bear  to 
each  other ;  but  how  often  is  he  disappointed, 
vrhen,  on  the  limits  of  the  primitive  soil,  enor- 
mous  banks  of  tufa  and  puzzolana  render  every 
observation  on  the  position  and  stratification  im- 
possible !  We  reach  the  inside  of  the  crater  with 
less  difficulty  than  we  at  first  expected ;  we  ex- 
amine the  cone  from  it's  summit  to  it's  basis ; 
we  are  struck  with  the  difference  in  the  produce 
of  each  eruption,  and  with  the  analogy  which 
still  exists  between  the  lavas  of  the  same  vol- 
cano :  but,  notwithstanding  the  care  with  which 
we  interrogate  nature,  and  the  number  of  par- 
tial observations  which  are  presented  at  every 
step,  we  return  from  the  summit  of  a  burning 
volcano  less  satisfied,  than  when  we  were  pre- 
paring to  go  thither.  It  is  after  we  have  studied 
them  on  the  spot,  that  the  volcanic  phenomena 
appear  still  more  isolated,  more  variable,  more 
obscure,  than  we  figure  them  when  consulting 
the  narratives  of  travellers. 

These  reflections  occurred  to  me  on  returning 
from  the  summit  of  the  Peak  of  Teneriffe,  the 
first  unextinct  volcano  I  had  yet  visited.    They 
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returned  anew,  whenever  in  South  Amenc*,  i 
in  Mexico,  I  had  occasion  to  examine  naloau 
monntain8.  If  we  reflect  on  the  little  progra 
which  the  labours  of  mineralogists,  and  the  di 
coveries  in  chemistry,  hare  made  toward  III 
taowtedge  of  tke  W  g^^  ofmom^k 

we  cannot  help  being  affected  with  a  painf 
sentiment ;  and  this  is  felt  still  more  strongly  1 
those,  who,  questioning  nature  under  difieve 
climates,  are  more  occupied  by  the.  probta 
they  have  not  been  able  to  solve,  that*  with  tl 
«mall  number  of  results  they  have  obtained. 

The  Peak  of  Ayadyrma,  or  of  Echeyde**  is 
conic  and  isolated  mountain,  placed  in  an  id 
of  very  small  circumference.  Hie  learned,  wl 
do  not  take  into  consideration  the  whole  snrfal 
of  the  Globe,  believe,  that  these  three  circnti 
stances  are  common  to  the  greater  part  of  to 
canoes.  Tbey  cite,  in  support  of  their  opinio 
Etna,  the  Peak  of  the  Azores,  the  Solfatara  < 
Guadaloupe,  the  Trois-Salazes  of  the  I sit  < 
Bourbon,  and  that  archipelago  of  volcanoes  ob) 
tained  in  the  Indian  Sea  and  the  Great  Oofea 
In  Europe  and  in  Asia,  as  far  as  the  interior  < 
the  latter  continent  is  known,  no  burning  vc 
cano  is  situate  in  a  chain  of  mountains ;  all  bek 
at  a  greater  or  less  distance  from  these  chaifi 

*  Tho  word  Echeyde,  which  signifies  Hell  in  the  languq 
of  the  Gaanches,  has  been  corrupted  by  the  Europeans  in 
Teyde. 


908 

In  the  New  World,  on  the  contrary,  and  this  fact 
deserves  the  greatest  attention,  the  volcanoes  the 
roost  stupendous  for  their  masses  form  a  part  of 
the  Cordilleras  themselves.  The  mountains  of 
mica-slate  and  gneiss  in  Peru  and  New  Grenada 
immediately  touch  the  volcanic  porphyries  of  the 
provinces  of  Quito  and  Pasto.  To  the  south 
and  north  of  these  countries,  in  Chili  and  in  the 
kingdom  of  Guatimala,  the  active  volcanoes  are 
grouped  in  rows,  They  are  the  continuation,  as 
we  may  say,  of  the  chains  of  primitive  rocks ; 
and  if  the  volcanic  fire  has  broken  forth  in  some 
plain  for  from  the  Cordilleras,  as  in  mount  San- 
gay  and  Jorullo*,  we  must  consider  this  pheno- 
menon as  an  exception  to  the  law,  which  nature 
seems  to  have  imposed  on  these  regions.  I  here 
ought  to  state  again  these  geological  foots,  be- 
cause this  pretended  isolated  situation  of  every 
volcano  has  been  opposed  to  the  Idea,  that  the 
Peak  of  Tenerifffe,  and  the  other  volcanic  sum- 
mits of  the  Canary  Islands,  are  the  remains  of  a 
submerged  chain  of  mountains.  The  observa- 
tions, which  have  been  made  on  the  grouping  of 
the  volcanoes  in  America,  prove,  that  the  ancient 
state  of  things  represented  in  the  conjectural  map 
of  the  Atlantic  by  Mr.  Bory  de  St.  Vincentf,  is  no 

*  Two  volcanoes  of  the  provinces  of  Quixos  and  Mechoacan, 
one  in  the  southern,  and  the  other  in  the  northern  hemis- 
phere, 

f  The  question,  whether  the  tradition*  of  the  anciento  re- 
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way  in  contradiction  to  the  acknowledged  laws 
of  nature ;  and  that  nothing  opposes  our  admit- 
ting, that  the  summits  of  Porto  Santo,  Madeira, 
and  the  Fortunate  Islands,  may  heretofore  have 
formed,  either  a  distinct  range  of  primitive 
mountains,  or  the  western  extremity  of  the  chain 
of  Atlas. 

The  Peak  of  Teyde  forms  a  pyramidal  mass 
like  Etna,  Tungurahua,  and  Popocatepetl.  This 
physiognomic  character  is  very  far  from  being 
common  to  all  volcanoes.  We  have  seen  some 
in  the  southern  hemisphere,  which,  instead  of 
having  the  form  of  a  cone  or  a  bell,  are  length- 
ened in  one  direction,  having  the  ridge  some- 
times smooth,  and  at  others  rough  with  small 
pointed  rocks.  This  structure  is  peculiar  to 
Antisana  and  Pichincha,  two  burning  mountains 
of  the  province  of  Quito  ;  and  the  absence  of  the 
conic  form  ought  never  to  be  considered  as  a 
reason  excluding  a  volcanic  origin.  I  shall  de- 
velope  in  the  progress  of  this  work  some  of  the 
analogies,  which  I  think  I  have  perceived  be- 

peering  the  Atlantis  are  founded  on  historical  facts,  is  en- 
tirely different  from  this,  whether  the  Archipelago  of  the  Ca- 
naries and  the  adjacent  islands  are  the  wrecks  of  a  chain  of 
mountains,  rent  and  sunk  in  the  sea  in  one  of  the  great  con- 
vulsions of  our  Globe.  I  do  not  pretend  to  form  any  opinion 
in  favour  of  the  existence  of  the  Atlantis;-  but  I  endeavour 
to  prove,  that  the  Canaries  have  no  more  been  created  by  vol- 
canoes, than  the  whole  body  of  the  smaller  Antilles  has  been 
formed  by  madrepores. 
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ween  the  physiognomy  of  volcanoes  and  the 
tntiqnity  of  their  rocks.  It  is  here  sufficient  to 
observe  in  general,  that  the  summits,  which  are 
till  subject  to  eruptions  of  the  greatest  .vio- 
ence,  and  at  the  nearest  periods  to  each  other, 
ire  slender  peaks  of  a  conic  form  :  that  the  moun-r 
ains  with  lengthened  summits,  and  rugged  with 
mall  stony  masses,  are  very  old  volcanoes,  and 
tear  being  extinguished ;  and  that  rounded  tops 
d  the  form  of  domes,  or  bells,  indicate  those  pro- 
hematic  porphyries,  which  are  supposed  to  have 
teen  heated  in  their  primitive  place,  penetrated 
>y  vapors,  and  forced  up  in  a  softened  state, 
rithout  having  ever  flowed  as  real  lithoidal  lavas. 
Do  the  first  *  of  these  distinctions  belong  Coto- 
laxi,  the  Peak  of  Teneriffe,  and  that  of  Orizava 
n  Mexico.  The  second -J-  is  common  to  Car- 
jueirazo  and  Pichincha,  in  the  province  of 
3uito ;  to  the  volcano  of  Puracey,  near  Popa- 
pan ;  and  perhaps  also  to  Hecla,  in  Iceland, 
rhe  third  %  and  last  is  found  in  the  majestic 
igure  of  Chimborazo,  and,  if  it  be  permitted  to 
place  by  the'side  of  this  colossus  a  hill  of  Europe, 
in  the  Great  Sarcouy  in  Auvergne. 

In  order  to  form  a  more  exact  idea  of  the  ex- 
ternal structure  of  volcanoes,  it  is  important  to 
compare  their  perpendicular  height  with  their 

*  Picturesque  Atlas,  folio,  PI.  10. 
t  Ibid,  PI.  6L 
X  Ibid,  PL  16. 
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circumference.  This  however  cannot  he  dfctte 
with  any  exactness,  unless  the  mountain©  art 
isolated,  and  placed  on  a  plain  which  is  nearly 
on  a  level  with  the  sea.  In  calculating'  tile  cir- 
cumference of  the  Peak  of  Teneriffe  in  a  curve 
passing  through  the  port  of  Orotava,  GaracAieo* 
Actexe,  and-  Guimar,  and  setting  aside  the  pro* 
kmgations  of  it*s  basis  toward  the  forest  of  L*- 
gfuna,  and  the  north-east  cape  of  the  island*  wn 
find  that)  thi*  extent  is  more  than  54000*  toistifc 
The  height  of  the  Peak  is  consequently  om  twen- 
ty^rgbth  of  the  circumference  of  it's  bamsi  Mr. 
Von  Bucb  found  a  thirty-third1  for  Vesuvius; 
and  winch  perhaps  is  less  certain,  a  thirty-fourth 
for  Etna*  If  the  slope  of  these  three  volcanoes 
w*te  uniform  from  the  summit  to  it's  ba£s,  the 
Peak  of  Teyde  would  have  an  inclination  of  12° 
W,  Vesuvius  12°  41',  and  Etna  10°  1# ;  a  resaft 
which  must  astonish  those,  who  do  not  reflect 
on  what  constitutes  an  average  slope.    In  a  very 

•  Gilbert,  Annalen  der  Physik,  B.  6,  p.  465.  Vesuvius 
is  133,000  palmas,  or  eighteen  nautical  miles  in  circumfer- 
ence. The  horizontal  distance  from  Resina  to  the  crater  is 
3700  toises.  Italian  mineralogists  have  estimated  the  cir- 
cumference of  Etna  at  849,000  palmas,  or  119  miles*  With 
these  data,  the  ratio  of  the  height  to  the  circumference  would 
be  only  a  seventynsecond ;  but  I  find  on  tracing  a  curve 
through  Catania,  Palermo,  Bronte,  and  Piemonte,  only  02 
miles  in  circumference  according  to  the  best  maps.  This  in- 
creases the  ratio  to  a  fifty* fourth.  Does  the  basis  fall  on  the 
outside  of  the  curve  that  I  assume  ? 
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kMg  asoent,  slopes  of  three  or  four  degrees  alter-, 
late  with  others  which  are  inclined  from  25  to 
^degrees ;  and  the  latter  only  stoke  our  imagi- 
nation*  because  we  think  all  the  slopes  of  nmmu 
kains  mere  steep  than  they  really  are.  I  map 
ota  in  support  of  this  consideration  the  example 
of  the  ascent  from*  the  port  o£  Vera  Crua  to  the 
derated  plain  of  Mexico^  It  is  on  the  eastern 
tope  of  the  Cordillera*  that  a  toad'  has  been 
meed*  which  for  ages  has  not  bcem  frequented 
swept  on  foot,  or  on  the  back  of  mules.  From 
Bacero  to  the  small  Indian  village  of.  Las  Vigas, 
there  are  7500  toises  of  horizontal  distance ;  and 
Bncero  being,  according  to  my  barometric  mea- 
laureinent,  746  teases  lower  than  Las  Vigas,  tjbe 
result,  for  the  mean  slope,  is  only  am  angle  of 
5*  40*. 

I  have  drawn  on  the  same  plate,  the  profiles 
of  the  Peak  of  Teneriffe,  Cotopaxi,  and  Vesuvius. 
l>  could  have  wished  to  have  substituted  Etna 
for  this  last  mountain,  because  if  s  form  is  more 
analogous  to  that  of  the  two  volcanoes  of  Ame- 
rica and  Africa ;  but  I  chose  to  trace  only  the 
outlines  of  mountains  that  I  had  visited  and 
measured  myself ;  and  with  respect  to  Etna  I 
should  have  wanted  data  for  the  intermediary 
heights.  I  ought  also  to  observe,  that,  in  the 
three  profiles,  the  scales  of  distances  and  of 
heights  have  the  same  proportions.  The  dis- 
tances have  been  determined  after  the  charts  of 
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Zanoni,  Borda,  and  La  Condanrine.  The  reader 
versed  in  the  practice  of  levelling  will  not  be 
astonished  at  the  very  gentle  slope,  which  these 
profiles  seem  to  indicate.  In  nature,  an  in- 
clined plane  of  an  angle  of  35°  appears '  to  be 
50° :  we  scarcely  dare  go  down  a  hill  of  22?  slope 
in  a  carriage ;  and  the  parts  of  the  volcanic  cones, 
that  are  inclined  40°  or  42°,  are  almost  inacces- 
sible, though  the  foot  may  form  steps  by  plung- 
ing it  in  the  ashes.    I  have  recorded  in  a  note* 

*  Id  places  where  there  were  at  the  same  time  slopes 
covered  with  tufted  grass  and  loose  sands  I  took  the  following 
measures: 

6°,  slope  already  of  a  very  marked  inclination.  In  France  the 
high  roads  must  not  exceed  4°  46'  by  law ; 

15°,  slope  extremely  steep,  and  which  we  cannot  descend  in  a 
carriage ; 

37°,  slope  almost  inaccessible  on  foot,  if  the  bottom  be  a  nak- 
ed rock,  or  a  turf  too  thick  to  form  steps.  The  body  falls 
backwards  when  the  tibia  makes  a  smaller  angle  than  6S°, 
with  the  sole  of  the  foot; 

42°,  the  steepest  slope  that  can  be  climbed  on  foot  in  a  ground 
that  is  sandy,  or  covered  with  volcanic  ashes.  . 

When  the  slope  is  44°,  it  is  almost  impossible  to  scale  it, 
though  the  ground]  permits  the  forming  of  steps  by  thrusting' 
in  the  foot.  The  cones  of  volcanoes  have  a  medium  slope 
from  33°  to  40°.  The  steepest  parts  of  these  cones,  either  of 
Vesuvius,  the  Peak  of  Tenerifie,  the  volcano  of  Pichiocba, 
or  Jorullo,  are  from  40°  to  42°.  A  slope  of  55°  is  quite 
inaccessible.     If  seen  from  above  it  would  be  estimated  at 
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the  experiments  I  made  on  the  difficulties  arising1 ' 
from  the  declivities  in  mountainous  countries. 

Isolated  volcanoes,'  in  the  most  distant  re- 
gions, are  very  analogous  in  their  structure. 
At  great  elevations  all  have  considerable  plains, 
in  the  middle  of  which  arises  a  cone  perfectly 
circular.  Thus  at  Cotopaxi  the  plains  of  Suni- 
guaicu  extend  beyond  the  form  of  Pansacbe. 
The  stony  summit  of  Antisana,  covered  with 
eternal  snow,  forms  an  islet  in  the  midst  of  an 
immense  plain,  the  surface  of  which  is  twelve 
leagues  square,  while  it's  height  exceeds  that  of 
the  Peak  of  Teneriffe  two  hundred  toises.  At 
Vesuvius,  at  three  hundred  and  seventy  toises 
high,  the  cone  detaches  itself  from  the  plain  of 
Atrio  del  Cavallo.  The  Peak  of  Teneriffe  pre- 
sents two  of  these  elevated  plains,  the  uppermost 
of  which,  at  the  foot  of  the  Piton,  is  as  high  as 
Etna,  and  of  very  little  extent ;  while  the  lower- 
most, covered  with  tufts  of  retama  (spartium 
nubigenum),  reaches  as  far  as  the  Estanciade 
los  Jngleses.  This  rises  above  the  level  of  the 
sea,  almost  as  high  as  the  city  of  Quito,  and  the 
summit  of  Mount  Lebanon. 

The  greater  the  quantity  of  matter  that  has 
issued  from  the  crater  of  a  mountain,  the  more 
devated  is  it's  cone  of  ashes  in  proportion  to  the 
perpendicular  height  of  the  volcano  itself.  No- 
thing is  more  striking  under  this  point  of  view, 
than  the  difference  of  structure  between  Vesu- 

VOL.  i.  p 
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vins,  the  Peak  of  Teneriffe,  and  Pichincha.  1 
hare  chosen  this  last  volcano  in  preference,  be- 
cause it's  summit  *  enters  scarcely  within  the 
limit  of  the  perpetual  snows.  The  cone  of  Co- 
topaxi,  the  form  of  which  is  the  most  elegant  and 
most  regular  hitherto  known,  is  540  tones  ia 
height;  but  it  is  impossible  to  decide, 
the  whole  of  this  mass  is  covered  with  ashes. 


Names  of  the  volcanoes. 

Total  height 
in  toises. 

Height  of  the 

cone  covered 

with  ashes. 

ATDpoftam  ot 

the  cone  to  the 

total  height. 

Vesuvius 

606 

200 

t 

Peak  of  Teneriffe 

1004 

84 

Pichincha 

2480       I        240 

i 

10  - 

This  table  seems  to  indicate,  what  we  shall 
have  an  opportunity  of  proving  more  amply 
hereafter,  that  the  Peak  of  Teneriffe  belongs  to 
that  group  of  great  volcanoes,  which,  like  Etna 
and  An ti 8 ana,  have  had  more  copious  eruptions 
from  their  sides  than  from  the  summit.  Thus 
the  crater  at  the  extremity  of  the  Piton,  which 


*  I  have  measured  the  summit  of  Pichincha,  that  is  ibe 
small  mountain  covered  with  ashes  above  the  Uano  del  Vol- 
can,  to  the  north  of  Alto  de  Chuquira.  This  mount  has  not 
however  the  regular  form  of  a  cone.  As  to  Vesuvius,  I  kaie 
indicated  the  mean  height  of  the  Sugar-Loaf,  on  account  of 
the  great  difference  between  the  two  edges  of  the  crater. 
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b  called  .the  Caldera,  la  extremely  small;  and 
this  diminuthfeness  bad  already  strode  Mr.  de 
Borda,  and  other  travellers,  who  took  little  in- 
terest in  geological  investigations. 

As  to  the  nafcm-e  <rf  the  rock*  which  compose 
the  soil  of  Teneriffe,  we  must  first  distinguish 
between  productions  of  the  present  yolcapo,  and 
the  range  of  basaltic  mountains,  wbicb  surround 
the  Peak, And  which  do  not  riset  more,  item  £** 
ot  six  hundred  tofees  above  the  ,  level  of  the 
Ocean.  Here,  as  well  as  in  Italy,  Mexico,  and 
the  Cordilleras  6f  Quito!  the ;  nocks  of  trapp-fa*- 
mation  *  -are  at  a  distance  from  Abe  currents  of 
recent  lavas  ;>  every  thing  ishows,  that  these 
two  classes  of  substances,  though  tbey  owe  their 
origin  to  similar  phenomena, .  date  from  (.very 
different  periods.  .It  is  important  to  geology, 
not  to  confound  the  Currents  of  modern  layas,  a 
the  heaps  of  basdlt,  greenstone,  and.  pbonolite, 
which  are  dispersed. over  the  primitive  and 
secondary  formations,  with  those  porphyto&d 
masses  with  basis  of  compact  feldspar^,  which 

• 

•  The  trappformatum  includes  the-  basalts,  greenstone. 
(grurutein),  the  trappean  porphyries,  the  phonolites  or  por- 
phyrschiefer,  &c. 

t  These  petrosiliceous  masses  contain  vitreous  and  often 
calcined  crystals  of  feldspar,  of  hornblende,  of  pyroxene,  a 
little  of  olivine,  but  scarcely  any  quartz.  To  this  rery  am- 
biguous formation  belong  the  trappean  porphyries  of  Chim. 
boraso  and  of  Riobamba  in  America,  of  the  Euganean  moun- 
tains in  Italy,  and  of  the  Siebengebirge  in  Germany  ;  as  well 

P  2 


212 

perhaps  have  never  been  perfectly  liquified,  but 
which  do  not  less  belong  to  the  domain  of  vol- 
canoes. 

In  the  isle  of  Tenerifie  strata  of  tufa,  puzzo- 
lana,  and  clay,  separate  the  range  of  basaltic 
hills  from  the  currents  of  recent  lithoid  lavas, 
and  from  the  eruptions  of  the  present  volcano. 
In  the  same  manner  as  the  eruptions  of  Epomeo 
in  the  isle  of  Ischia,  and  those  of  Jorullo  in 
Mexico,  have  taken  place  in  countries  covered 
with  trappean  porphyry,  ancient  basalt,  and 
volcanic  ashes,  so  the  Peak  of  Teyde  has  raised 
itself  amidst  the  wrecks  of  submarine  volcanoes. 
Notwithstanding  the  difference  of  composition  in 
the  recent  lavas  of  the  Peak,  there  is  a  certain 
regularity  of  position,  which  must  strike  the 
naturalist  the  least  skilled  in  geognosy.  Hie 
great  elevated  plain  of  Retama  separates  the 
black,  basaltic,  and  earthlike  lava,  from  the  vi- 
treous and  feldsparry  lava,  the  basis  of  which  is 
obsidian,  pitchstone,  and  phonolite.'  This  phe- 
nomenon is  so  much  the  more  remarkable,  as  in 
Bohemia,  and  other  parts  of  Europe,  the  par* 
phyrschiefer  with  base  of  phonolite  *  covers 
also  the  convex  summits  of  the  basaltic  moun- 
tains. 

as  the  donates  of  the  Great-Sarcuy,  of  Puy -de-Dome,  of  the 
Ldttle-Cleirsou,  and  of  one  part  of  the  Pay  Chopioe  in  Ao- 
vergnt. 

Werner. 
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We  have  already  observed,  that  from  the  le- 
vel of  the  sea  to  PortiUo,  and  as  far  as  the  en* 
trance  on  the  elevated  plain  of  the  Retama, 
that  is  two  thirds  of  the  total  height  of  the  vol- 
cano,  the  ground  is  so  covered  with  plants,  that 
it  is  difficult  to  make  geological  observations. 
The  currents  of  lava,  which  we  discover  on  the 
slope  of  Monte  Verde,  between  the  beautiful 
spring  of  Dornajito  and  Caravela,  are  black 
masses,  altered  by  decomposition,  sometimes 
porous,  and  with  very  oblong  pores.  The  basis 
of  these  lower  lavas  is  rather  wacke  than  basalt ; 
when  it  is  spongy,  it  resembles  the  amygda- 
loids  *  of  Frankfort  on  the  Main.  It's  fracture 
is  generally  irregular;  wherever  it  is  conchoidal, 
we  may  presume,  that  the  cooling  was  more 
rapid,  and  the  mass  was  exposed  to  a  less  pow- 
erful pressure.  These  currents  of  lava  are  not 
divided  into  regular  prisms,  but  into  very  thin 
layers,  not  very  regular  in  their  inclination  > 
they  contain  much  olivine,  small  grains  of  mag- 
netic  iron,  and  augits,  the  color  of  which  often 
varies  from  a  deep  leek  green  to  an  olive  green, 
and  which  might  be  mistaken  for  crystallized 
olivine,  though  no  transition  from  one  to  the 
other  of  these  substances  exists  f-     Hornblende* 

*  Wakkenartiger  mandehtein  of  Steinkaute. 
t  Steffau,  Handbuch  der  Oryktognosie,  T.  i,  8.  304.      The 
crystals  which  Mr.  Friesleben  and  myself  have  made  known 
under  the  denomination  of  foliated  olivine  (blaUriger  olivin) 
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or  amptribole,  is  in  general  *etj  rare  at  Tenerile, 
not  only  in  the  modern  fitboid  term,  bat  aho 
in  the  ancient  basalts,  as  has  been  observed  by 
Mr.  Cordier,  who  tended  kroger  at  the  Canaries 
than  any  other  mineralogist.  Nephefine,  leutite, 
idocrase,and  meyonite  have  not  yet  been  seen  at 
the  Peak  of  Teneriflfe ;  for  a  reddish  gray  lata, 
which  we  found  on  the  dope  of  Monte  Verde, 
and  which  contains  small  microscopic  crystals, 
appears  to  me  to  be  an  intimate  mixture  of 
basalt  and  analchne  *.  In  the  same  manner  the 
lava  of  la  Scab,  with  which  the  city  of  Naples 
is  paved,  offers  an  intimate  mixture  of  basalt, 
nepheline,  and  lendte.  With  respect  to  this 
last  substance,  which  has  hitherto  been  observed 
only  at  Vesuvius,  and  in  the  environs  of  Rdme, 
it  exists  perhaps  at  the  Peak  of  Teneriffe,  in  the 
old  currents  of  lava  that  are  covered  by  more 
recent  ejections.  Vesuvius  during  a  long  series 
of  years  ^  has  also  thrown  out  lavas  without 
leucites:  and  if  it  be  true,  as  Mr.  Von  Buch  has 

belong,  according  to  Mr.  Karsten,  to  the  pyroxene,  augit 
Journal  ties  Mines  de  Fiieberg,  1791,  p.  215. 

*  This  substance,  whioh  Mr.  Dolomieu  discovered  in  the 
amygdaloids  of  Catania  in  Sicily,  and  which  accompanies 
tho  stSbites  of  Fassa  in  Tyrol,  forms,  with  the  chabasie  of 
Hatty,  the  genus  cubicit  of  Werner.  Mr.  Cordier  found  at 
Teneriffe  leolite  in  an  amygdaloid  which  covers  the  basalts 
ef  La  Punta  <fi  Naga. 

t  For  instance  in  1760, 1704,  and  1805. 
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rendered  very  probable  *,  that  these  crystals  are 
formed  only  in  the  currents  which  flow  either 
from  the  crater  itself,  or  very  near  it's  brink,  we 
must  not  be  surprised,  if  we  do  not  find  tbem  in 
the  lavas  of  the  Peak,  which  are  almost  all  owing 
to  lateral  eruptions,  and  which  consequently 
have  been  exposed  to  an  enormous  pressure  in 
the  interior  of  the  volcano. 

Iu  the  plain  of  Retama,  the  basaltic  lavas  dis- 
appear under  heaps  of  ashes,  and  pumice  stone 
reduced  to  powder.  Thence  to  the  summit, 
from  1500  to  1 900  toises  in  height,  the  volcano 
exhibits  only  vitreous  lava  with  basis  of  pitch- 
stone  -f~  and  obsidian.  These  lavas,  destitute 
of  hornblende  and  mica,  are  of  a  blackish  brown, 
pften  varying  to  the  deepest  olive  green.  They 
contain  large  crystals  of  feldspar,  which  are  not 
fissured,  and  seldom  vitreous.  The  analogy  of 
those  decidedly  volcanic  masses  with  the  resinit 
porphyries  J  of  the  valley  of  Tribisch  in  Saxony 
is  very  remarkable;  but  the  latter,  which 
belong  to  a  very  extended  and  metalliferous 
formation  of  porphyry  $,  often  contain  quartz, 

*  Leopold  Von  Buck,  Geognostische  Beob.  t.  2,  s.  221.  Gil- 
*rl'«  Ann.  t.  6,  s.  53.  The  existence  of  leucites  (amphigenes) 
it  Arendahl  in  Norway,  in  Scotland,  in  the  Pyrenees,  in 
rransylTania,  in  Mexico,  does  not  rest  on  very  accurate 
>b*er?aik>ns.    - 

t  P*ttoailex  re>inite.     H*tyrj 

l  Peohstein-porpbyr.    Werner. 

i  -We  can  now  distinguish  four  formations  (ha*pt*ieder- 
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which  is  wanting  in  the  modern  lavas.    When 
the  basis  of  the  lavas  of  the  Malpays  changes 

lagen)  of  porphyry.    The  Jirst  is  primitive,  and  found  in  sub- 
ordinate strata  in  the  gneiss,  mud  the  mica-slate   (Isaac  at 
Freyberg).     Hie  second  alternates  with  syenit :  it  is  older 
than  grauwakke,  and  belongs  most  probably  already  to  the 
transition  mountains  (uebergangs  gebirge).  It  contains  beds  ©T 
pitchstone  and  obsidian,  snd  even  granular  limestone,  of  which 
we  see  instances  near  Meissen  in  Saxony :   it  is  extremely 
rich  in  metals,  and  is  found  in  Mexico  at  (Gnanaxoafo, 
Regla,   &c),  in  Norway,  in  8weden,  and  at  Schemnitx  in 
Hungary.    The  porphyry  cf  Norway  covers,  nesur  Sheen, 
grauwakke  and  mandelstein  ;  it  encloses  crystals  of  quarts* 
Near  Holmestrandt,  a  bed  of  basalt,  which  abounds  in  angit, 
is  interposed  among  the  transition  porphyry.    The  rock  of 
Sohemnitz  (the  saium  metalUferum ofFerber  and  Born), which 
lies  on  the  thonschiefer,  is  destitute  of  quarts,  ami  contains 
hornblende  and  common  feldspar.    It  is  this  second  formation 
of  porphyry  which  appears  to  have  been  the  centre  of  the 
oldest  volcanic  revolutions.     The  third  formation  belongs  to* 
the  ancient  sandstone  (todtesliegende),  which  seems  as  a  basis 
to  the  alpine  limestone   (alpen-kalkstein  or  zechstein)  :    it 
contains  mandelstein  (amygdaloides)  mixed  with  agate  (at 
Oberstein,  in  the  Palatinate),  and  sometimes  covers  (in  Thn- 
ringia)  strata  of  coal.    The  fourth  formation  of  porphyries  is 
trappean,  destitute  of  quartz,  and,  especially  in  America, 
often  mixed  with  olivin  and  augit ;  it  accompanies  basalts  9 
greenstone,  and  phonolites  (Chimboraso,  the  province  de  lot* 
Pastes,  Drachenfels  near  Bonn,  Puy.de-D6mc).  The  classi- 
fication of  the  porphyries  is  accompanied  with  great  difficult 
culties.  Granite,  gneiss,  mica  slate  or  micaceous  schist,  thons- 
chiefer, and  chloritschiefer,  forms  a  series,  in  which  each  rock 
is  connected  with  that  which  precedes  it.  The  porphyries,  on 
the  contrary,  are  found,  as  it  were,  isolated  in  the  geognosti- 
cal  system  j  they  offer  transitions  into  each  other,  but  not 
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b  pitchstone  to  obsidian,  the  color  is  paler, 
I  mixed  with  gray ;  in  this  case,  the  feldspar 
ses  by  imperceptible  gradations  from  the 
nrnon  to  the  vitreous.  Sometimes  both  va- 
ies  meet  in  the  same  fragment,  as  we  ob- 
red  also  in  the  trappean  porphyries  of  the 
ley  of  Mexico.  The  feldsparry  lavas  of  the 
ik,  of  a  much  less  black  color  than  those  of 
jo,  in  the  isle  of  Iscbia,  whiten  at  the  edge 
die  crater  from  the  effect  of  the  acid  vapors ; 
;  their  inside  is  no  way  deprived  of  color  like 
it  of  the  feldsparry  lavas  of  the  solfatara  at 
pies,  which  perfectly  resemble  the  trappean 

the  substances  on  which  they  repose.  (Buck,  Qeognott. 
b.  t.  i,  s.  66.)  As  in  the  course  of  this  work  volcanic  and 
volcanic  porphyries  may  often  occur,  it  appears  to  me  in- 
lensible,  to  exhibit  the  general  table  of  the  formation 
ed  by  the  illustrious  chief  of  the  Freyberg  school,  from 
own  observation,  those  of  Von  Buch,  Esmark,  and  Fries- 
Mi,  and  mine.  The  great  divisions,  which  are  suscepti* 
of  much  improvement,  are  independent  of  any  hypothesis 
the  origin  of  porphyries,  as  they  relate  only  to  position, 
deposition,  and  relative  age.  The  four  formations  just 
Bribed,  may  be  distinguished  by  the  names  of  primitive 
pfayries  (urporphyre)»  of  transition  porphyries  (utbtrgang*- 
ikgre),  secondary  porphyries  (jfasporpkyre),  and  trappean 
phyries    ftrapporphyre).       If  we  confound  the  second 

fourth  of  these  formations  under  the  common  name  of 
phyry-lavas,  we  throw,  geognosy  back  into  the  obscurity 
o  which  it  is  scarce  freed  :  we  might  as  well  class  gneiss, 

0 

t-slate,  and   thonschiefer,  under   the  general  name  of 
inar  and  schistose  rocks* 
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past  has  thrown  out  do  flames,  are  favourable 
to  the  opinion,  that  volcanic  vitrifications,  where- 
ever  they  are  found,  are  to  be  considered  as 
very  ancient  formation. 

Obsidian,  jade,  and  touchstone  *,  are  three 
minerals,  which  nations  ignorant  of  the  use  of 
brass  or  iron,  in  all  ages,  employed  to  make 
keen-edged  weapons.  In  the  most  distant  parts 
of  the  Globe,  necessity  fixed  their  choice  on  the 
same  substance.  We  see  wandering  hordes  have 
dragged  with  them,  in  their  distant  excursions* 
stones,  the  natural  position  of  which  the  mine- 
ralogist has  not  yet  been  able  to  discover.  Hat- 
chets of  jade,  covered  with  Azteck  hieroglyphics, 
which  I  brought  from  Mexico,  resemble  both  in 
their  form  and  nature  those  made  use  of  by  the 
Gauls,  and  those  we  find  among  the  islanders 
of  the  Pacific  Ocean.  The  Mexicans  dug  obsi- 
dian in  mines,  which  took  up  a  vast  extent  of 
ground  ;  and  of  it  made  knives,  sword-blades, 
and  razors.  In  like  manner  the  Guanches,  who 
called  obsidian  by  the  name  of  tabona,  fixed 
splinters  of  this  mineral  to  the  ends  of  their 
lances.  They  carried  on  a  considerable  trade 
in  it  with  the  neighbouring  islands  ;  and  from 
the  consumption  thus  occasioned,  and  the  quan- 
tity of  obsidian  which  must  have  been  broken 
in  the  fabrication,  we  may  presume,  that  this  mi- 
neral is  become  scarce  from  the  lapse  of  ages. 

*  Lydiiehersteio. 
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We  are  surprised  to  see  an  Atlantic  nation  sub- 
stituting, like  the  Americans,  vitrified  lava  for 
iron.  In  both  countries,  this  variety  of  lava 
was  employed  as  an  object  of  ornament :  the  in- 
habitants of  Quito  made  beautifuf  looking  glasses 
pith  an  obsidian  divided  into  parallel  laminae. 

There  are  three  varieties  of  obsidian  at  the 
Peak.  Some  form  enormous  blocks,  several 
toises  long,  and  often  of  a  spheroidal  figure. 
We  might  suppose,  that  they  had  been  thrown 
out  in  a  softened  state,  and  had  undergone  a 
rotary  motion.  They  contain  a  quantity  of  vi- 
treous feldspar,  of  a  snow  white  color,  and  the 
most  brilliant  pearly  lustre.  These  obsidians 
are  nevertheless  but  little  transparent  on  the 
edges,  almost  opake,  of  a  brownish  black,  and 
of  an  imperfect  conchoidal  fracture.  They  pass 
into  pitchstone ;  and  we  may  consider  them  as 
porphyries  with  a  basis  of  obsidian.  The  second 
variety  is  found  in  fragments  much  less  consi- 
derable. It  is  in  general  of  a  greenish  black, 
sometimes  of  murky  gray,  very  seldom  of  a  per- 
fect black,  like  the  obsidian  of  Hecla  and  Mexico. 
It's  fracture  is  perfectly  conchoidal,  and  it  is  ex- 
tremely transparent  on  the  edges.  I  have  found 
in.  it  neither  hornblende  nor  pyroxene,  but  some 
small  white  points,  which  seem  to  be  feldspar. 
All  the  obsidians  of  the  Peak  are  free  from  those 
gray  masses  of  pearl  or  lavender  blue,  striped, 
and  in  separate  pieces  of  the  form  of  wedges, 
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contained  in  the  obsidian  of  Quito,  Mexico,  a 
and  which  resemble  the  fibrous  plates  o 


the  crystallites  of  opr  glass  houses,  on  which  Si 
James  Hall,  Dr.  Thomson,  and  Mr.  Fleurian  d 
Bellevue,  have  published  some  very  curious 
servations  *.  . 

The  third  variety  of  obsidian  of  the  Peak  is  the 
most  remarkable  of  the  whole,  from  it's  connec- 
tion with  pumice  stones.  It  is,  like  the  former* 
of  a  greenish  black,  sometimes  of  a  murky  gray, 
but  it's  very  thin  plates  alternate  with  layeis  of 
pumice  stone.  Dr.  Thomson's  fine  collection 
at  Naples  contained  similar  examples  of  fithnid 
lava  of  Vesuvius,  divided  into  very  distinct  plates* 
only  a  line  thick.  The  fibres  of  the  pumice  stone 
of  the  Peak  are  .very  seldom  parallel  to  each 
other,  and  perpendicular :  to  the  strata  of  obsi- 
dian ;  they  are  most  commonly  irregular,  as- 
bestoidal,  like  fibrotfs  glass-gall ;  and  instead  of 
being  disseminated  in  ithe: obsidian,  like  cryatel- 
lites,  they  are  found  simply  adhering  to  one  of 
the  external  surfaces  of  this  substance.  During 
my  stay  at  Madrid,  Mr.  Hergen  showed  me  fie- 

*  Bibl.  Britann.  t  xv,  p.  340  ;  t.  xxvii,  p.  147.  Edin. 
Tlraru.,  vol.  v,  PI.  1,  No.  3.  Journ.  de  Phy$.  an  12,/lortal, 
et  an  13,  prairial.  The  name  of  crystallites  has  been  given  to 
the  crystallised  thin  plates  included  in  glass  cooling  slowly. 
Dr.  Thomson  and  others  indicate  by  the  word  vote  gkutexwt, 
glass  which  by  slow  cooling  is  wholly  unvitrified,  and  has  as- 
sumed the  appearance  of  a  fossile  substance,  or  real  glass 
stone. 
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reral  specimens  in  the  mineralogical  collection  of 
Don  Jose  Clavijo ;  and  for  a  long  time  the  Spa- 
nish mineralogists  considered  them  as  undoutrt- 
?d  proofs,  that  pumice  stone  owes  it's  origin  1o 
obsidian,  in  some  degree  deprived  of  color,  and 
iwelled  by  volcanic  fire.  I  was  formerly  of  this 
jfnnion,  which  must  be  confined  to  one  variety 
Nkly  of  pumice.  I  even  thought,  with  many 
other  geologists,  that  obsidian,  so  fer  from  being 
ritrified  lava,  belonged  to  rocks  that  were  not 
rolcanic ;  and  that  the  fire,  forcing  .  it  s  way 
through  the  basalts,  the  green  stone  rocks,  the 
phonolites,  and  the  porphyries  with  basis  of 
[Htchstone  and  obsidian,  the  lavas  and  pumice 
stone  were  no  other  than  these  same  rocks  al- 
tered by  the  action  of  the  volcanoes.  The  de~ 
privation  of  color  and  extraordinary  swelling, 
vrhich  the  greater  part  of  the  obsidians  undergo 
in  a  forge  fire,  their  transition  into  pechetein,  and 
their  position  in  regions  very  distant  firdm  burn* 
ing  volcanoes,  appear  *  to  be  phenomena  very 
difficult  to  reconcile,  when  we  consider  the  ob- 
sidians as  volcanic  glass.  A  more  profound 
itudy  of  nature,  new  journeys,  and  observations 
made  on  the  productions  of  burning  volcanoes, 
have  led  me  to  renounce  those  ideas.  • 

It  appears  to  me  at  present  extremely  pro- 
bable, that  obsidians,  and  porphyries  with  basis 
of  obsidian,  are  vitrified  masses,  the  cooling  of 

*  Ann.  da  Mus.  d'Hist.  nat.  t.  iii,  p.  398. 
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which  has  been  too  rapid  to  change  them  into 
lkboid  lava.     I  consider  even  the  perlstein  of 
Mr*  Esmarck  as  an  nnvitrified  obsidian :   for 
among  the  minerals   in  the  king's  cabinet  at 
Berlin  there  are  volcanic  glasses  from  Iipari,  in 
which  we  see  striated  crystallites,  of  a  pearl  gray 
color,  and  of  an  earthy  appearance,  form  gradual 
approaches  to  a  granular  lithoid  lava,  like  the 
perlstein  of  Cinapecuaro,  in  Mexico.    The  ob- 
long bubbled  observed  in  the  obsidians  of  each 
of  the  continents  are  incontestable  proofs  of  their 
ancient  state  of  igneous  fluidity ;  and  Dr.  Thom- 
son possesses  specimens  from  Iipari,  which  are 
very  instructive  in  this  point  of  view,  because 
fragments  of  red  porphyry,  or  porphyry  lavas, 
which  do  not  entirely  fill  up  the  cavities  of  the^ 
obsidian,  are  found  enveloped  in   them.    We 
might  say,  that  these  fragments  had  not  time  U> 
enter  into  complete  solution  in  the  liquified  mass;, 
they  contain  vitreous  feldspar,  and  augit,  and 
the  same  as  the  celebrated  columnar  porphyria 
of  the  island  of  Panaria  which,  without  having1 — 
made  part  of  a  current  of  lavas,  seem  raised  u] 
in  the  form  of  hillocks,  like  so  many  porphyria 
in  Auvergne,  in  the  Euganean  mountains,  ant 
in  the  Cordilleras  of  the  Andes. 

The  objections  against  the  volcanic  origin  ol 
obsidians,  drawn  from  their  speedy  loss  of  color^, 
and  their  swelling  by  a  slow  fire,  are  deprived 
of  their  force  by  the  ingenious  experiments  of  Sir 
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James  Hall.  These  experiments  prove,  that  a 
rtone,  which  is  fusible  only  at  thirty-eight  de- 
crees of  Wedgwood's  pyrometer,  yields  a  glass/ 
,hat  softens  at  fourteen  degrees ;  and  that  this 
glass,  melted  again  and  unvitrified  (glastcnist), 
s  fusible  again  only  at  thirty-five  degrees  of  the 
lame  pyrometer.  I  applied  the  blowpipe  to  some 
)lack  pumice  stones  from  the  volcano  of  the 
Isle  of  Bourbon,  which,  on  the  slightest  contact 
>f  the  flame,  whitened  and  melted  into  an 
enamel. 

But  whether  obsidians  be  primitive  rocks, 
(vhich  have  undergone  the  action  of  volcanic  fire, 
>r  lavas  repeatedly  melted  within  the  crater,  the 
nigin  of  the  pumice  stones  which  they  envelope 
it  the  Peak  of  Teneriffe  is  not  less  problematic. 
rhis  subject  is  the  more  worthy  of  being  inves- 
igated,  since  it  is  generally  interesting  to  the 
reology  of  volcanoes;  and  since  an  excellent 
nineralogist #,  after  having  visited  Italy  and  the 
idjacent  islands  with  great  attention,  affirms, 
hat  it  is  highly  improbable,  that  pumice  stone 
iwes  it's  origin  to  the  swelling  of  obsidian. 

On  recurring  to  the  observations,  which  I  have 
lad  the  means  of  making  in  Europe,  in  the  Ca- 
nary islands,  and  in  America,  I  conclude,  that 
he  term  pumice  stone  does  not  denote  a  simple 

al,  like  the  word  calcedony,  opal,  or  pyroxene, 


*  M.  Fleuriau  de  Bellevuc,  Journ.  de  Pliy.  t.  Ix,  p.  451 
t461. 
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bnt  that  it  indicates  only  a  certain  state,  a  ca- 
pillary or  fibrous  form,  under  which  several  sub- 
stances thrown  out  by  volcanoes  are  seen.  The* 
nature  of  these  substances  is  as  different  as  thfe 
thickness*  the  tenacity,  the  flexibility,  the  pant 
kHsi*,  or  the  direction  of  tfeeir  fibres.  We  may 
consequently  dtabt;  whether  pumice  ought  to 
hold  .any  place  in  .fc  system  of  orycttgnosy ;,  or 
whether,  like  compound  rocks,  they  do  not  ra- 
ther belong  to  the  domain  of  geognosy*,  I  have 
seen  black  pumice  stones,  in  which  augit  .and 
hornblende  arfe  easily  reccgnised-;  thejr  are  less 
light,  of  a  spongy  texture*  and  rather  tiellalar 
than  fibrous.  We  might  be  tempted  to  think, 
that  these  substances  owe  their  origin  to  basal- 
tic lavasv  I  have  observed  them  in,  the  voleino 
of  Picbiocha,  as  well,  as  in  the  tufa  of  Pauaitippa, 
near  Naples.  Other  pumice  stones,  and  these 
the  most  common,  are  of  a  grayish  white*  or  of 
a  blueish  gray,  with  numerous  parallel  fibres*  and 
containing,  vitreous  feldspar  and  mica. .  The 
greater  pen.  of  the  pumice  stones  of  the  if&lian 
islands,  and  those  I  Collected  at  the  foot  of  the 
volcano  of  Sotara,  near  Popayan,  belong  to  this 
class.  They  seem  to  have  been  originally  gra- 
nitic rocks*,  as  Doloniieu  first  recognised  in  "his 
voyage  to  the  islands  of  Lipari  *.  Assembled 
in  enormous  blocks,  they  sometimes  form  whole 

*  Dolomieu,  Voy.  aux  Ik*  dc  Lipari,  p.  67,  Id.  M(m,  *ur4u 
lit*  Pottcet,  p.  88. 
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mountains  far  from  any  active  volcano.  -  It  it 
thus  that  we  find  obsidians  between  Llactaounga 
and  Hambato,  in  the  kingdom  of  Quito,  cover- 
bag  the  space  of  a  league  square ;  and  ill  Hun- 
gary, where  they  were  accurately  examined  by 
Mr.  Esmarck.  This  singular  position  made  the 
Danish  mineralogist  think,  that  they  belonged  to 
the  secondary  or  floetz  formation ;  and  that  the 
volcanic  fire  had  traversed  the  strata  of  pumice, 
as  well  aat  the  obsidians  and  the  basalts*  which 
he  equally  considers  as  not  of  vokanic  origiif . 
4  third  variety  of  pumice  is  that  with  fragile 
fibres*  somewhat  thick,  transparent  on  the  edges, 
add  of  an  almost  vitreous  lustre,  which  exhibits 
tfee  transition  from  the  granitic  pumice  stone  to 
the  capillary  glass.  This  variety,  which  is  ad- 
herent to  the  green  and  grayish  obsidian  of  the 
Pteak  of  Teneriffe,  seems  to  have  been  produced 
by  the  action  of  the  fire  on  matters  already  Vi- 
trified. 

<  (From  the  whole  of  these  considerations  it  re- 
mits, that  it  is  as  erroneous  to  consider  the  whole 
if  the  pumice  stones  as  tumefied  obsidians,  as 
to  look  for  their  origin  exclusively  in  granites 
rendered  fusile  and  fibrous  by  the  action  of  fire, 
Mr  of  acid  vapors.  It  is  possible,  that  the  ob- 
lidians  themselves  were  only  liquified  granites  *; 

*  We  meet  sometimes,  though  very  rarely,  with  mica  in 
he  obsidians :  and  Dolomiea  thinks  he  has  found!  not  only 
eldapar  and  mica,  bat  also  quartz,  in  the  granitic  pumice 

Q  2 
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'but  we  most  distinguish,  with  SpaUanzani,  be- 
tween the  pumices  which  draw  their  origin  direct- 
ly from  primitive  rocks,  and  those  which,  being- 
only  altered  volcanic  productions,  vary  like  them 
in  their  composition  *.  A  certain  state,  into  wirifch 
several  heterogeneous  substances  pass,  or. the 
result  of  a  particular  mode  of  action,  are  insuf- 
ficient to  establish  a  species  in  the  classification 
of  ample  minerals. 

The  experiments  of  Mr.  Da  Camara,  and  those 
I  made  in  1802,  come  in  support  of  the  opinion, 
that  the  pumice  stones  adherent  to  the  obsidians 
of  the  Pteak  of  Teneriffe  do  not  unite  to  them 
accidentally,  but  are  produced  by  the  expansion 
•of  an  elastic  fluid,  which  is  disengaged  from  the 
compact  vitreous  matter.  This  idea  had  for  a 
long  time  occupied  the  mind  of  a  person  highly 
distinguished  for  his  talents  and  reputation  at 
Quito,  who,  unacquainted  with  the  labors  of  the 
mineralogists  of  Europe,  had  devoted  himself  to 
researches  on  the  volcanoes  of  his  country.  Don 
Juan  de  Larea,  one  of  those  lately  sacrificed 
to  the  fury  of  faction,  had  been  struck  with  the 


Voy.  aux  Ties  Ponces,  p.  1W;  Voy.  aux  lies  de 


*  The  word  l<to*  is  still  monq  vague  than  that  of  panic* 
stone.  "  It  is  as  little  philosophical  to  require  an  exterior 
description  of  lava,  as  a  mineral  species,  as  it  is  to  ask  the 
general  characters  of  the  mass, '  that  fills  the  veins  of  ore." 
Leop.  Von  Bach,  Geognat.  Bcob.  vol.  ii,  p.  173. 


229 

phenomena  exhibited  by  obsidians  exposed  to  a 
white  heat.  He  had  thought,  that,  wherever 
volcanoes  act  in  the  centre  of  a  country  covered 
with,  porphyry  with  base  of  obsidian,  the  elastic 
fluids  must  cause  a  swelling  of  the  liquified  mass, 
and  act  an  important  part  in  the  earthquakes 
preceding  eruptions.  Without  adopting  an  opi- 
nion*, which  seems  feomewhat  bold,  I  made,  in 
concert  with  Mr.  Larea,  a  series  of  experiments 
on  the  tumefaction  of  the  volcanic  vitreous  sub- 
stances at  Teneriffe,  and  on  those  which  are 
found  at  Quinchl,  in  the  kingdom  of  Quito.  To 
judge  of  the  augmentation  of  their  bulk,  we 
measured  pieces  exposed  to  a  forge  fire  of  mo- 
derate heat  by  the  water  they  displaced  from  a 
cylindric  glass,  enveloping  the  spongy  mass  with 
a  thin  coating  of  wax.  According  to  our  expe- 
riments, the  obsidians  swelled  very  unequally : 
those  of  the  Peak  and  the  black  varieties  of  Co- 
topaxi  and  of  Quinch6  increased  near  five  times 
their  bulk.  The  swelling  on  the  contrary  was 
very  little  perceptible  in  the  obsidians  of  the 
Andes,  the  color  of  which  is  a  brown  approach- 
ing to  red.  When  the  reddish  variety  is  mingled, 
in  thin  plates,  with  the  black  and  blackish  gray 
obsidians,  the  striated  mass  resembles  porcelain 
jasper  * ;  and  the  opake  parts  resist  the  action 
of  the  fire  for  a  length  of  time,  while  those  which 

*  Porsellan-jaspis  of  Werner;  thermantide  porcellanite  of 
Haiiy. 


.  330 

are  less  rich  in  oxid  of  iron,  lose  their  color  and 
tumefy.  What  is  this  substance,  the  disengaging 
of  which  reduces  the  obsidian  to  the  state  of 
white  pumice,  sometimes  fibrous,  and  at  other 
times  spongy,  with  oblong  cells  ?  It  is  easy  to 
perceive,  that  it  easily  loses  a  coloring  principle; 
and  that  the  deprivation  of  color  is  not  merely 
apparent,  that  is  to  say,  it  is  not  owing  to  the 
extreme  tenuity  to  which  the  laminae  and  fibres 
of  the  volcanic  glass  are  reduced.  Can  wtf  ad- 
mit, that  this  coloring  principle  *  is  a  hydruw* 
of  carbon,  analogous  to  that  which  perb&jra  exists 
in  the  flint  so  easy  to  whiteii  by  fire  ?  Some  ex- 
periments, which  I  made  at  Berlin  in  1806  jointly 
with  Messrs.  Rose  and  Karsten,  on  the  obsidian* 
of  Teneriffe,  Quito,  Mexico,  and  Hungary,  in 
porcelain  retorts,  did  not  yield  any  results  that 
were  satisfactory. 

Nature  probably  employs  very  different  means 
to  produce  the  spongy  and  vitreous  pumices  of 
Teneriffe,  the  pumices  with  parallel  fibres  of  the 
/Bolian  islands  and  of  Llactacunga  -J-,  and  the 
capillary  vitrifications  of  the  Isles  of  Boorbos, 

•  It  is  remarkable,  that  this  principle  is  not  always  equally 
volatile.  Mr.  Gay-Lussac  saw  lately  obsidians  of  Faroe*  not 
whiten  at  a  degree  of  heat,  which  totally  deprived  of  color 
obsidians  of  Mexico,  though  from  exterior  appearance  it  would 
have  been  difficult  to  distinguish  these  substances  from  one 
another. 

f  Between  Quito  and  Riobamba. 
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riMeh  sometimes  mwnlnte  a  spider'*  .web  ?. 
Ve  may  admit,  that  these  differences  oonsfot 
trincipally  in  the  degree  of  beat  of  the  volcanic 
ire,  in  the  pressure  under  which  this  fire  0C& 
md  in  the  nature  of  the  rooks  altered  by  it. 
kbove  all,  the  pressure,  which  the  obsidians  q$r 
lergoin  their  fusion,  explains  why  these  sub* 
lances,  except  some  varieties  wbiqh  I  collect 
icar  Fopayan,  are  never  found  whitened.  Those 
if  the  pumice  stones  that  have  the  appearance 
£  being  formed  at  great  depths,  are  fibrous,  of 
iBcy  lustre,  which  abound  more  in  mica  than  in 
•ktepar,  and  in  whioh,  on  the  Aude*  blosfe*  of 
ight  or  ten  toises  in  length  have  the  fibres  #gr 
body  parallel  with  each  other,  and  perpendicular 
0  the  direction  <rf  the  strata.  Several  volcanoes 
00  do  not  throw  ont  any  pumice  qtooc ;  and 
hose  that  do,  eject,  them  only  by  their  crater, 
Aer  the  flowing  of  th&lajras,  Several  mineral 
gists  think,  that  primitive  granular  rogks  may 
*  changed  progressively,  and  »  their  place, 
jther  by  the  ffire,  or.  by.  a  penetration  of  hot  and 
Aid  vapors,  into  porphyroidal  masses,  pf  a  foli- 
te  or  fibrous  textuoe.  This  wiilion  seenp 
upported  by  the  existence  of  the  jfesuflfti  a»d 
threes  feldspars^  which  wefoijnd  in  the  trap- 
can  porphyries  of  Quito-    Thepe  «uy$tels  re- 

•  Bery  de  8U  VimkbI,  Vqy.  «s  Iks  d*A£riy»,  U  iil>  p. 
0. 
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semble  rhomboidal  fragments  of  pumice  stone, 
disseminated  in  a  domiie  deprived  of  color. 

The  color  of  the  pumice  stones  of  the  Peak 
leads  to  another  important  observation*  The  sea 
of  white  ashes,  which  encircles  the  Piton,  and  co- 
vers the  vast  plain  of  Retama,  is  a  certain  proof 
of  the  ancient  activity  of  the  crater:  for  in  all 
volcanoes,  even  when  there  are  lateral  eruptions, 
the  ashes  and  the  rapilli  issue  jointly  with  the 
vapours  only  from  the  opening  at  the  summit  of 
the  mountain.  Now,  at  Teneriffe,  the  blade  ra- 
pilli extend  from  the  foot  of  the  Peak  to  the  sea- 
shore; while  the  white  ashes,  which  are  only 
pumice  ground  to  powder,  and  among  which  I 
have  discovered,  with  a  lens,  fragments  of  vitre- 
ous feldspar  and  pyroxene,  exclusively  occupy 
the  region  next  to  the  Peak.  This  particular 
distribution  seems  to  confirm  the  observations 
made  a  long  time  ago  at  Vesuvius,  that  the  white 
ashes  are  thrown  out  the  last,  and  indicate  the 
end  of  the  eruption.  In  proportion  as  the  elasti- 
city of  the  vapors  diminishes,  the  matter  is 
thrown  to  a  less  distance ;  and  the  black  rapilli, 
which  issue  the  first,  when  the  lava  has  ceased 
running,  must  necessarily  reach  farther  than  the 
white  rapilli.  The  last  appear  to  have  under- 
gone the  action  of  a  more  intense  fire.j 

I  have  now  examined  the  exterior  structure  of 
the  Peak,  and  the  composition  of  it's  volcanic 
productions,  from  the  region  of  the  coast  to  the 
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top  of  the  Piloa.  I  have  endeavoured  to  render 
these  researches  interesting,  by  comparing  the 
phenomena  of  the  volcano  of  Teneriffe  with  those 
that  are  .  observed  in  other  regions,  the  soil  of 
which  is  equally  undermined  by  subterranean 
fires.  This  mode  of  viewing  Nature  in  the  uni- 
versality of  hey  relations  is  no  doubt  prejudicial 
to  the  rapidity  suitable  to  an  itinerary ;  but  I 
thought,  that,  in  a  narrative,  the  principal  end 
of  which  is  the  progress  of  physical  knowledge, 
every  other  consideration  ought  to  be  subservi- 
ent to  those  of  instruction  and  utility.  It  is  by 
isolating  facte,  thattravellers  on  every  other  ac- 
count respectable,  have  given  birth  to  so  many 
false  ideas  of  the  pretended  contrasts,  which  Na- 
ture offers  in  Africa,  in  New  Holland,  and  on  the 
-ridge  of  the  Cordilleras.  The  great  geological 
phenomena  are  subject  to  the  same  laws,  as  well 
as  the  forms  of  plants  and  animals.  The  ties 
which  unite  these  phenomena,  the  relations 
which  exist  between  such  varied  forms  of  organ- 
ized beings,  are  discovered  only  when  we  have 
acquired  the  habit  of  viewing  the  Globe  as  a 
great  whole ;  and  when  we  consider  in  the  same 
point  of  view  the  composition  of  rocks,  the 
forces  which  alter  them,  and  the  productions  of 
the  soil,  in  the  most  distant  regions. 

After  having  treated  of  the  volcanic  substances 
of  the  isle  of  Teneriffe,  we  have  to  solve  a  ques- 
tion intimately  connected  with  the  preceding  in- 
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vestigation,  which  in  them  latter  timet  bai 
ranch  engaged  the  attention  of  mineralogists. 
Does  the  Archipelago  of  the  Canary  islands  con- 
tain any  rocks  of  primitive  or  secondary  forma- 
tion  ;  or  is  there  any  production  observed,  that 
has  not  been  modified  by  fire  ?  This  interesting 
problem  has  been  examined  by  the  natnmlktB 
with  Lord  Macartney,  and  by  those  who  accom- 
panied Captain  Bandin  in  his  voyage  to  the 
Austral  lands.  The  opinions  of  these  distin- 
guished scientific  men  are  in  direct  opposition 
to  each  other ;  and  a  contradiction  of  this  na- 
ture is  so  much  the  more  striking,  as  there  is  no 
question  here  of  one  of  those  geological  reveries, 
which  we  are  accustomed  to  call  systems,  but  of 
a  positive  feet,  easy  to  verify. 

Doctor  Gillan,  according  to  the  narrative  of  Sir 
George  Staunton  *,  imagined,  that  he  observed, 
between  Laguna  and  the  port  of  Orotava,  in  very 
deep  ravines,  beds  of  primitive  rocks.  This  as- 
sertion, though  repeated  by  a  number  of  travel- 
lers, who  copy  each  other,  is  not  the  less  inaccu- 
rate. What  Dr.  Gillan  calls  somewhat  vaguely, 
mountains  of  hard  ferruginous  clay,  are  nothing 
but  an  alluvion,  which  we  find  at  the  foot  of 
every  volcano.  Strata  of  clay  accompany  ba- 
salts, as  tufas  the  modern  lavas.  Neither  Mr. 
Cordier  nor  myself  observed  in  any  part  of  Te- 
neriffe  a  primitive  rock,  either  in  it's  natural  place, 

*  Voy.  de  Lord  Macartney,  t.  i.  p.  15. 
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mt  thrown  out  by  the  mouth  of  the  Peak ;  and 
3m  absence  of  these  rocks  characterizes  almost 
*very  bland  of  small  extent,  that  has  an  unextin- 
guished volcano.  We  know  nothing  positive  of 
the  mountains  of  the  Azores;  but  it  is  certain, 
that*  the  island  of  Reunion  *,  as  well  as  that  of 
Fmerifie,  exhibits  only  a  heap  of  lavas  and  ba- 
alts.  No  volcanic  rock  rears  it's  head,  either  on 
the*  Groe  Morne  -f-,  or  on  the  volcano  of  Bour~ 
ton*  #  or  on  the  colossal  pyramid  of  Cimandef, 
which  is  perhaps  more  elevated  than  the  Peak 
of  the  Ghnary  islands. 

;It  is  nevertheless  asserted  J,  that  lavas  includ- 
ing fragments  of  granite  have  been  found  on.  the 
Unrated  plain  of  •  Retama.  -  Mr.  Broussonet  in- 
formed me,  a  short  time  before  his  death,  that, 
on  a  hill  above  Guimar,  fragments  of  mica-slate, 
containing  beautiful  plates  of  specular  iron,  had 
been  found.  I  can  affirm  nothing,respecting  the 
accuracy  of  this  observation,  which  it  would  be 
so  much  the  more  important  to  verify,  as  Mr. 

*  The  Isle  of  Bourbon. 

+  Blocks  of  granite,  thrown  oat  probably  by  the  ancien^ 
tetauso  of  the  Gros  Morne,  are  found  near  the  source  of 
hoia-lCmeres ;  and  this  (act  is  so  much  the  more  worthy  at- 
tention, as  the  neighbouring  islands,  known  under  the  name  of 
Becbeiles,  are  formed  of  granitic  rocks.— -Bory  de  St*  Vincent, 
Vty.auxlla  fAfrique,  t.  i,  p.  338;  t  ii,  p.  35;  t  Hi,  p. 
t4ftetS46L 

%  Bory  de  St  Vincent,  {Essai  sur  fes  Ilea  Fortnnees,  p* 
278. 
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Poli,  of  Naples,  is  in  possession  of  a  fragment 
of  rock  thrown  out  by  Vesuvius  *,  which  I  found 
to  be  a  real  mica-slate.  Every  thing  that  tends 
to  enlighten  us  with  respect  to  the*  site  of  the 
volcanic  fire,  and  the  position  of  rocks  subject 
to  its  action,  is  highly  interesting  to  geology. 

It  is  possible,  that,  at  the  Peak  of  Teneriffe, 
the  fragments  of  primitive  rocks  thrown  out  by 
the  mouth  of  the  volcano  were  less  rare  than 
they  appear  to  be,  and  are  heaped  together  in 
some  ravine,  which  may  not  yet  have  been  vi- 
sited by  travellers.  In  fact,  at  Vesuvius,  these 
same  fragments  are  met  with  only  in  one  single 
place,  at  the  Fossa-Grande,  where  they  aire  hid- 
den under  a  thick  layer  of  ashes.  If  this  ravine 
had  not  long  ago  caught  the  attention  of  natu- 
ralists, when  masses  of  granular  limestone,  and 

*  In  the  valuable  collection  of  Dr.  Thomson,  who  resided 
at  Naples  till  1805,  is  a  fragment  of  lava  enclosing  a  real 
granite,  which  is  composed  of  reddish  feldspar  with  a  pearly 
lustre  like  adnlaria,  quartz,  mica,  hornblende,  and,  what  is 
very  remarkable,  lazulite.  But  in  general  the  masses  of 
known  primitive  rocks,  1  mean  those  which  perfectly  resem- 
ble oar  granites,  oar  gneiss,  and  our  mica-slates,  are  very  rare 
in  lavas  \  the  substances  we  commonly  denote  by  the  name  of 
granite  thrown  out  by  Vesuvius  are  mixtures  of  nepheline; 
mica,  and  pyroxene.  We  are  ignorant  whether  these  mix- 
tures constitute  rocks  $ui  generis  placed  under  granite,  and 
consequently  of  more  ancient  date ;  or  simply  form  either  in- 
termediate strata  or  veins,  in  the  interior  of  the  primitive 
mountains,  the  tops  of  which  appear  at  the  surface  of  the 
Globe. 


"V 


237 

other  primitive  rocks,  were  laid  bare  by  the 
rains,  we  might  have  thought  them  as  rare  at 
Vesuvius,  as  they  are,  at  least  in  appearance,  at 
the  Peak  of  Teneriffe. 

With  respect  to  the  fragments  of  granite, 
gneiss,  and  mica-slate,  which  we  find  on  the 
shores  of  Santa  Cruz  and  Orotava,  they  dp  not 
come  from  the  opposite  coasts  of  Africa,  which 
are  calcareous,  but  were  probably  brought  in 
ships  as  ballast.  Th^y  no  more  belong  to  the 
soil  where  they  lie,  than  the  feldsparry  lavas  of 
Etna,  which  we  observe  in  the  pavements  of 
Hamburgh  and  other  towns  of  the  north.  The 
naturalist  is  exposed  to  a  thousand  errors,  if  he 
loses  sight  of  the  changes,  which  the  intercourse 
between  nations  produces  on  the  surface  of  the 
Globe.  We  might  be  led  to  say,  that  man,  ex- 
patriating himself,  is  desirous  that  every  thing 
should  change  country  with  him.  Not  only 
plants,  insects,  and  different  species  of  small 
quadrupeds,  follow  him  across  the  ocean ;  his 
active  industry  covers  the  shores  with  rocks, 
that  he  has  torn  from  the  soil  in  distant  climes. 

If  it  be  certain,  that  no  enlightened  observer 
has  hitherto  found  at  Teneriffe  primitive  strata, 
or  even  those  trappean  and  ambiguous  porphy- 
ries, which  constitute  the  basis  of  Etna  *,  and  of 

*  The  Chevalier  Gioeni,  who,  like  several  mineralogists  of 
Germany  and  France,  distinguishes  the  basalts  from  the  mo- 
dern laxaa,  considers  Etna  as  a  moantain  of  porphyry,  sur- 
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several  volcanoes  of  the  Andes,  we  most  not  con- 
clude from  this  isolated  fact,  that  the  whole  of  the 
Archipelago  of  the  Canaries  is  the  prodndkm  sf 
submarine  fires.  The  island  of  Gomera  contain* 
mountains  of  granite  and  mica-slate  *  and  ft  is 
undoubtedly  in  these  very  ancient  rocka,  that 
we  must  here  seek,  as  well  as  on  all  other  parts 
of  the  Globe  4%  the  centre  of  the  volcanic  action. 


mounted  by  columnar  basalt*,  which  serve,  in  their 
a  basis  to  the  feldspnrry  lavas.     The  last  alone  appear  to  be 
owing  to  the  present  volcano.     The  basalts  and  the  porphy- 
ries belong  to  a  system  of  older  mountains,  which  borer  a 
great  part  of  Sicily.    The  porphyries  of  Etna  are  volcanic 
without  doubt  j  but  erery  rock  which  owes  it's  composition 
and  it's  form  to  the  action  of  fire  and  vapors,  baa  not  made 
part  of  a  current  of  lavas.    These  observations  appeared  to 
me  so  much  the  more  necessary,  as  some  very  distinguished 
mineralogists  have  recently  affirmed,  that  the  Peak  of  Tene- 
riffe  and  Vesuvius  are  mountains  of  porphyry  of  Neptunian 
origin,  and  undermined  by  subterranean  fires.    The  lava  of 
lalScala  has  been  described  without  hesitation  as  a  particular 
rock,  under  the  name  ofgraiutein,  though  it  issued  from  the 
crater  at  a  well  known  epochs,  in  1631 :  some  have  even 
gooe  farther ;  they  have  supposed,  that  Somma  exhibits  the 
untouched  nucleus  of  Vesuvius,  though  it's  stratified  mass, 
traversed  by  veins  filled  with  more  recent  lava,  is  identical 
with  the  rock  constituting  the  actual  crater,  which  has  evi- 
dently been  in  a  state  of  fusion.     Somma  exhibits  the  same 
leacites  as  abound  in  the  greater  part  of  the  lavas  of  Vesuvius, 
and  their  crystals  are  included  in  a  phonolite  resembling  that 
of  the  top  of  the  Peak  of  Teneriffe. 

*  Note  manusorite  de  M.  Broussonet. 

t  Dolomieu,  in  the  Journ.  de  Phys.  1798,  p.  414. 
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Hornblende,  sometimes  pure  and  forming  in- 
termediate strata,  at  other  times  mixed  with 
granite,  aft  in  the  basanites  or  basalt  of  the  an- 
dents,  may,  by  itself,  furnish  all  the  iron  con- 
tained in  the  black  and  stony  lavas.  This  quan- 
tity frbotirats  in  th*  basalt  of  the  modern  raiufc- 
r&fagtsts  only  to  0*20,  while  in  hornblende  it 
exceeds  9*30. 

Wert  these  granites  and  these  mica-elates  of 
Gomera  anciently  united  to  the  chain  of  Atlas, 
as  the  primitive  mountain*  of  Corsica  appear  to 
be  the  central  nucleus  of  Bochetta  and  the  Apen- 
nines ?  This  question  can  never  be  solved,  till 
mineralogists  shall  h&ve  visited  the  islands  that 
surround  die  Peak,  and  the1  mountains  of  Mo- 
rocco covered  witb  eternal  snows.  Whatever  at 
some  future  day  may  be  the  result  of  these  in- 
vestigations, we  could  not  admit  with  Mr.  Pe- 
ron  *,  "  that  in  none  of  the  Canary  Islands  do 
we  m^et  with  true  granites;  and  that,  the  whole 
<tf  the  Archipelago  being  exclusively  volcanic, 
the  partisans  of  the  Attends  muit  suppose,  what 
is  equally  destitute  of  probability,  either  a  con- 
tinent perfectly  volcanic,  or  that  only  the  vol- 
canic parts  of  that  continent  were  spared  in  the 
catastrophe,  by  which  it  was  swallowed  up." 

Ffoln  the  information  of  several  well  instruct- 
ed persons,  to  whom  I  addressed  myself,  I 
found,  that  there  are  calcareous  formations  in 

*  Voyage  de  Deconrertes  aux  Teirea  Australes,  t  i,  p.  24. 
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the  Great  Canary,  Fortaventura,  and  Lanze- 
rota  *  I  was  not  able  to  determine  the  nature 
of  this  secondary  rock ;  but  it  appears  certain, 
that  the  island  of  Teneriffe  is  altogether  desti- 
tute of  it ;  and  that  among  it's  alluvial  lands  it 
exhibits  only  clayey  calcareous  tufa,  but  which 
alternates  with  volcanic  breccias,  and  which, 
accordiqg  to  Mr.  Vieyra  <f>,  contains  near  the 
village  of  La  Rambla,  at  Calderas,  and  near 
Candelaria,  plants,  imprints  of  fishes,  buccinites, 
and  other  fossil  marine  productions.  Mr.  Cor- 
dier  has.  brought  away  some  of  this  tufa,  which 
resembles  that  in  the  environs  of  Naples  and 
Rome,  and  contains  fragments  of  reeds.  At 
the  Salvages,  which  La  Perouse  took  at  a  dis- 
tance for  a  mass  of  scoriae,  even  fibrous  gypsum 
is  found. 

I  had  seen,  while  herbalizing  between  the  port 
of  Orotava  and  the  garden  of  La  Paz,  heaps  of 
grayish  calcareous  stones,  of  an  imperfect  con- 
choidal  fracture,  and  analogous  to  that  of 
Mount  Jura  and  the  Apennines.    I  was  inform- 

*  At  Lanzerota  calcareous  stone  is  burned  to  lime  with  a 
fire  made  of  the  alhulaga,  a  new  species  of  thorny  and  arbo- 
rescent sonchus. 

t  Noticias  historicas,  t.  i,  p.  35.  The  Isle  of  France, 
which  rises  in  the  form  of  a  pyramid,  and  in  the  disposition 
of  it's  volcanic  hills  has  many  points  of  resemblance  with  Te- 
neriffe, has  a  Neptunian  plain  in  the  quartier  des  Pample- 
mousses.  The  calcareous  stone  there  is  filled  with  madre- 
pores.    Bory  de  St.  Vincent,  t.  i,  p.  207. 


241 

,  that  these  stones  were  extracted  from  a 
iarry  near  Rambla ;  and  that  there  were  simi- 
r  quarries  near  Realejo,  and  the  mountain  of 
ncas,  above  Adexa.  This  information,  pro- 
Wy  not  very  accurate,  led  me  into  an  error, 
i  the  coasts  of  Portugal  consist  of  basalts  co- 
ring calcareous  rocks  containing  shells,  I 
ought,  that  a  trappean  formation,  like  that  of 
e  Vicentin  in  Lombardy,  and  of  Harutsch  in 
frica,  might  have  extended  from  the  banks  of 
e  Tagus  and  Cape  St.  Vincent  as  far  as  the 
mary  Islands;  and  that  the  basalts  of  the 
ak  might  perhaps  conceal  a  secondary  calca- 
ous  stone.  I  mentioned  these  ideas  in  a  letter, 
hich  was  not  intended  to  be  made  public  ;  and 
ey  have  exposed  me  to  the  severe  reprehension 
'  a  naturalist,  according  to  whom  every  volca- 
c  island  is  only  an  accumulation  of  lavas  and 
loriae,  and  who  admits  no  fact  contrary  to  Ins 
m  theory  of  volcanoes*. 
Though  Teneriffe  belongs  to  a  group  of  islands 

*  Examination  of  certain  geological  opinions  of  Mr.  de 
amboldt,  by  Mr.  G.  A.  De  Lac  (Journ.  de  Phys.  t.  50,  P. 

p.  114).  This  memoir,  in  which  we  recognise  an  excellent 
•erver,  is  the  continuation  of  another  against  Mr.  Kirwan, 
bo  thinks,  that  the  lavas  of  Vesuvius  repose  on  the  cal- 
reous  beds  of  the  Apennines.  Ibid.  vol.  xlix.  p.  23. 
ccording  to  the  Theories  of  Volcanoes,  given  by  Mr.  De  Luc, 

is  impossible,  that  a  real  lava  should  contain  fragments 
'  vegetable  substances.  Our  collections,  however,  contain 
eces  of  trunks  of  palm-trees,  enclosed  and  penetrated  by  the 

VOL.  I.  R 
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of  considerable  extent,  the  Peak  exhibits  never- 
theless  all  the  characters  of  a  mountain  placed 
on  a  solitary  islet.  As  at  St.  Helena,  the  lead 
finds  no  bottom  •  at  a  little  distance  from  the 
ports  of  Santa  Crnz,  Orotava,  and  Garadneo. 
The  ocean,  as  well  as  the  continents*,  has  it's 
mountains  and  it's  plains ;  and,  if  we  except  the 
Andes,  the  volcanic  cones  are  formed  every 
where  in  the  regions  of  the  Globe. 

As  the  Peak  rises  amid  a  system  of  basalts 
and  old  lava,  and  as  the  whole  part  which  is  vi- 
sible above  the  surface  of  the  waters  exhibits 
burnt  substances,  it  has  been  supposed,  that  this 
immense  pyramid  is  the  effect  of  a  progressive 
accumulation  of  lavas ;  or  that  it  contains  in  it's 
centre  a  nucleus  of  primitive  rocks.  Both  of 
these  suppositions  appear  to  me  improbable.  I 
think  that  there  as  little  existed  mountains  of 
granite,  gneiss,  or  primitive  calcareous  stone, 
where  we  at  present  see  the  tops  of  the  Peak, 
of  Vesuvius,  and  of  Etna,  as  in  the  plains  where 
almost  in  our  own  time  has  been  formed  the  vol- 
cano of  Jorullo,  which  is  more  than  a  third  of 
the  height  of  Vesuvius.  On  examining  the 
circumstances  which  accompanied  the  forma- 
tion of  the  new  island  in  the  Archipelago  of  the 

very  liquid  lava  of  the  Isle  of  Bourbon.     See  the  interesting 
memoir  of  Mr.  de  Fleuriau,  I.  c.  vol.  Ix,  p.  441. 

*  Voy.  de  risis,  vol.  i,  p.  287;  Voy.  de  Afarchand,  t.  i, 
p.  642. 
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Azores* ;  on  carefully  reading  the  minute  and 
ingenuous  narrative,  which  the  Jesuit  Bourguig- 
non  gave  of  the  slow  appearance  of  the  islet  of 
the  little  Kameni,  near  Santorino ;  we  find,  that 
these  extraordinary  eruptions  are  generally  pre- 
ceded by  a  swelling  of  the  softened  crust  of  the 
Globe.  Rocks  appear  above  the  waters  before 
the  flames  force  their  way,  and  lava  can  issue 
from  the  crater ;  we  must  distinguish  between 
the  nucleus  raised  up,  and  the  mass  of  lavas  and 
scoriae,  which  successively  increase  it's  dimen- 


It  is  true,  in  all  the  revolutions  of  this  kind, 
have  taken  place  since  the  time  that  their 
history  has  been  written,  the  perpendicular 
height  of  the  stony  nucleus  appears  never  to 

*  Sabrina  island.  See  the  letter  of  Captain  Tillard  to  Sir 
Joseph  Banks,  Phihs.  Trans,  for  1812,  p.  152.  At  Sabrina 
island*  near  St.  Michael's,  the  crater  opened  at  the  foot  of  a 
swlid  rock,  of  almost  a  cubical  form.  This  rock,  terminated 
by  a  small  elevated  plain  perfectly  even,  is  more  than  two 
hundred  toises  in  breadth.  It's  formation  was  anterior  to  that 
of  the  crater,  into  which,  a  few  days  after  it's  opening,  the  sea 
made  an  irruption.  At  Kameni,  the  smoke  was  not  even 
visible  till  twenty-six  days  after  the  appearance  of  the  raised 
rocks.  Phil.  Tram.  vol.  xxvi,  p.  09  and  200 ;  vol.  xxvii,  p. 
368.  All  these  phenomena,  on  which  Mr.  Hawkins  collect, 
ed  very  valuable  observations  during  his  abode  at  Santorino, 
are  unfavorable  to  the  idea  commonly  entertained  of  the  ori- 
gin of  volcanic  mountains,  which  ascribes  them  to  a  progres- 
sive accumulation  of  liquified  matter,  and  the  diffusion  of  la- 
vas issuing  from  a  central  mouth. 
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have  exceeded  one  hundred  and  fifty  or  two 
hundred  times ;  even  taking  into  the  account 
the  depth  of  the  sea,  the  bottom  of  which  had 
been  lifted  up :  bat  when  we  are  considering 
the  great  effects  of  nature,  and  the  intensity  of 
it's  forces,  it  is  not  the  balk  of  the  masses,  that 
ought  to  stop  the  geologist  in  his  speculations. 
Every  thing  indicates,  that  the  physical  changes 
of  which  tradition  has  preserved  the  remem- 
brance, exhibit  but  a  feeble  image  of  those  gi- 
gantic catastrophes,  which  have  given  mountains 
their  present  form,  changed  the  positions  of  the 
rocky  strata,  and  buried  seashells  on  the  summit 
of  the  higher  Alps.  It  was  undoubtedly  in  those 
remote  times,  which  preceded  the  existence  of 
the  human  race,  that  the  raised  crust  of  the 
Globe  produced  those  domes  of  trappean  por- 
phyry, those  hills  of  isolated  basalt  on  vast  ele- 
vated plains,  those  solid  nuclei  which  are  clothed 
in  the  modern  lavas  of  the  Peak,  of  Etna,  and 
of  Cotapaxi.  The  volcanic  revolutions  have 
succeeded  each  other  after  long  intervals,  and  at 
very  different  periods ;  of  this  we  see  the  ves- 
tiges in  the  transition  mountains,  in  the  second- 
ary strata,  and  in  those  of  alluvion.  Volcanoes 
of  earlier  date  than  the  sandstone  and  calcareous 
rocks  have  been  for  ages  extinguished ;  those 
which  are  yet  in  activity  are  in  general  sur- 
rounded only  with  breccias  and  modern  tufas 
but  nothing  hinders  us  from  admitting,  that  thi 
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archipelago  of  the  Canaries  may  exhibit  some 
real  rocks  of  secondary  formation,  if  we  recol- 
lect; that  subterraneous  fires  have  been  there  re- 
kindled, in  the  midst  of  a  system  of  basalts  and 
very  ancient  lavas. 

I  should  wander  too  long  from  the  principal 
object  of  my  researches,  were  I  to  pursue  a  sub- 
ject, in  which  mere  conjecture  supplies  the  place 
of  geological  fact.  From  those  dark  times,  when 
the  elements,  subjected  to  the  same  laws,  had 
not  yet  attained  their  present  equilibrium,  I  come 
back  to  a  period  less  tumultuous,  nearer  our  own 
age,  and  on  which  tradition  and  history  may 
throw  some  light.  We  seek  in  vain  in  the  Pe- 
riplus  of  Hanno  or  of  Scylax  the  first  notions 
written  on  the  eruptions  of  the  Peak  of  Teneriffe. 
Those  navigators  sailed  timidly  along  the  coast, 
anchoring  every  evening  in  some  bay,  and  h$d 
no  knowledge  of  a  volcano  distant  fifty-six 
leagues  from  the  coast  of  Africa.  Hanno  never- 
theless relates,  that  he  saw  torrents  of  light, 
which  seemed  to  fall  on  the  sea ;  that  every  night 
the  coast  was  covered  with  fires ;  and  that  the 
great  mountain,  called  the  Car  of  the  Gods,  had 
appeared  to  throw  up  sheets  of  flame,  which 
rose  even  to  the  clouds.  But  this  mountain, 
placed  to  the  north  of  the  island  of  the  Gorilli*, 

*  It  was  in  this  island  that  the  Carthaginian  admiral  saw, 
for  the  first  time,  a  large  species  of  apes  of  human  form,  the 
Gorilli.     He  describes  them  like  women,  their  body  covered 
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formed  the  western  extremity  of  the  chain  of 
Atlas  ;  and  it  is  also  very  uncertain,  whether  the 
flames  seen  by  Hanno  were  the  effect  of  some 
volcanic  eruption,  or  whether  they  should  be  at- 
tributed to  the  custom,  common  to  so  many 
nations,  of  setting  fire  to  the  forests  and  dry 
grass  of  the  savannahs.  In  our  own  days  simi- 
lar doubts  were  entertained  by  the  naturalists, 
who,  in  the  voyage  of  d'Entrecasteaux,  saw  the 
island  of  Amsterdam  covered  with  a  thick 
smoke*.  On  the  coast  of  the  Caraccas,  trains  of 
reddish  fire,  fed  by  the  burning  grass,  exhibited 
to  me,  for  several  nights,  the  delusive  aspect  of 
a  current  of  lava,  descending  from  the  moun- 
tains, and  dividing  itself  into  several  branches. 

Though  the  journals  of  Hanno  and  Scylax,  in 
the  state  in  which  they  have  reached  us,  contain 
no  passage,  which  we  can  reasonably  apply  to 
the  Canary  islands,  it  is  however  very  probable, 
that  the  Carthaginians,  and  even  the  Phoeni- 

eatirely  with  hair,  and  very  mischievous,  because  they  de- 
fended themselves  with  their  teeth  and  nails.  He  boasts  of 
having  flayed  three  of  them  to  preserve  their  skins.  Mr. 
Gosselin  places  the  isle  of  the  Gorilli  at  the  month  of  the 
river  Nun;  but,  according  to  this  account,  the  lake,  near 
which  Hanno  saw  a  multitude  of  elephants  feeding,  should 
be  in  the  latitude  of  thirty-five  and  a  half,  almost  at  the 
northern  extremity  of  Africa.  Recherche*  sur  la  Geographic 
de*  Jndensy  t.  i,  p.  74  et  98,     ' 

•  Fay.  de  Labillardiere,  1. 1,  p.  112.     Poy.  de  <T  JEnfrwos— 
teaux,  t.  i,  p.  45. 
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cians,  had  some  knowledge*  of  the  Pteak  of  Te- 
neriffe.  In  the  time  of  Plato  and  Aristotle, 
vague  notions  of  it  had  reached  the  Greeks,  who 
considered  the  whole*  of  the  coast  of  Africa,  be- 
yond the  Pillars  of  Hercules,  as  thrown  into  dis- 
order by  the  fire  of  volcanoes-f\  The  Place  of 
the  Blessed,  which  was  sought  first  in  the  north, 
beyond  the  Riphean  mountains,  among  the  Hy- 
perboreans %,  and  then  to  the  south  of  Cyre- 
naica,  was  situate  in  regions  that  were  consi. 
dered  as  toward  the  west,  where  the  world 

•  8ee  a  treatise  by  Mr.  Ideier,  inserted  ia*  my  Views  of 
Nature,  t.  i,  p.  141 ;  and  Gosselin,  Recherches,  t.  i,  p.  135— 
160.  One  of  the  most  distinguished  writers  of  Germany, 
Mr.  Heeren,  thinks,  that  the  Fortunate  Islands  of  Diodoraa 
Siculus  were  Madeira  and  Porto  Santo.  Afrika,  t.  i,  p.  124. 
Xalte-Brun,  Histoire  de  la  G  So  graphic,  p.  70, 90,  et  194. 

+  Anst.  Mirab.  Auscult.  (esU  Casaub.)  p.  704.  Solinas  says 
*>f  Atlas,  vertex  semper  nivalis  lucet  flocturnis  ignibus  $  but  this 
.Atlas,  which,  like  the  mountain  Meru  of  the  Hindoos,  ex- 
hibits a  mixture  of  true  ideas  and  mythological  fictions,  was 
not  situate  in  one  of  the  islands  of  the  Hesperides,  as  the 
Abbe  Vieyra  admits,  and  after  him  several  travellers,  who 
have  described  the  Peak  of  Teneriffe  (fleyra,  U  i,  p.  226  j 
Bory  de  St.  Fincent,  p.  395).  The  following  passages  leave 
no  doubt  on  this  head.  Herod,  iv,  184  ;  Strabo,  xvii  (ed. 
falconer,  t.  ii,  p.  1167)  ;  Mela,  iii,  10;  Pliny,  v.  1 ;  Solinus, 
i,  24;  and  even  Diod.  Sic.  iii.  (ed.  Wess.  t.  i,  p.  221). 

t  Manner L  Geogr.  der  Griechen,  t.  iv,  s.  57.  The  idea  of 
the  happiness,  of  the  great  civilization,  and  of  the  riches  of  the 
inhabitants  of  the  north,  was  common  to  the  Greeks,  to  the 
people  of  India,  and  to  the  Mexicans. 
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known  to  the  ancients  terminated.  The  name 
of  Fortunate  Islands  had  long  been  as  vague  a 
signification,  as  that  of  Dorado  among  the  first 
conquerors  of  America.  Happiness  was  thought 
to  reside  at  the  end  of  the  Earth,  as  we  seek 
for  the  most  exquisite  enjoyments  of  the  mind 
in  an  ideal  world  beyond  the  limits  of  reality. 

We  must  not  be  surprised,  that,  previous  to 
the  time  of  Aristotle,  we  find  no  accurate  notion 
respecting  the  Canary  islands,  and  the  volca- 
noes they  contain,  among  the  Greek  geogra- 
phers. The  only  nation,  whose  navigations  ex- 
tended toward  the  west  and  the  north,  the  Car- 
thaginians, were  interested  in  throwing  a  veil 
of  mystery  over  those  distant  regions.  While 
the  senate  of  Carthage  was  averse  to  any  partial 
emigration,  it  pointed  out  these  islands  as  a 
place  of  refuge  in  times  of  trouble  and  public 
misfortune;  they  were  to  the  Carthaginians,  what 
the  free  soil  of  America  is  become  to  Europeans 
amidst  their  religious  and  civil  dissensions. 

The  Canaries  were  not  better  known  to  the 
Romans  till  eighty-four  years  before  the  reign 
of  Octavian.  A  private  individual  was  desirous 
of  executing  the  project,  which  wise  foresight 
had  dictated  to  the  senate  of  Carthage.  Serto- 
rius,  conquered  by  Sylla,  wearied  with  the  tu- 
mult of  arms,  looks  out  for  a  safe  and  peaceable 
retreat.  He  chooses  the  Fortunate  Islands,  of"~ 
which  a  delightful  picture  had  been  drawn  for 
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him  on  the  coasts  of  Beetica.  He  carefully  com- 
bines the  notions  he  can  acquire  from  travellers  ; 
but  in  the  little  that  has  been  transmitted  to  u& 
of  these  notions,  and  in  the  more  minute  des- 
criptions of  Sebosus  and  Juba,  there  is  no 
mention  of  volcanoes  or  volcanic  eruptions. 
Scarcely  can  we  recognise  the  isle  of  Teneriffe, 
and  the  snows  with  which  the  summit  of  the, 
Peak  is  covered  in  winter,  in  the  name  of  Niva- 
ria,  given  to  one  of  the  Fortunate  Islands. 
Hence  we  might  conclude/  that  the  volcano  at 
that  time  threw  ont  no  flames ;  if  it  were  per- 
mitted to  interpret  the  silence  of  a  few  authors, 
whom  we  know  only  by  short  fragments,  or  dry 
nomenclatures.  The  naturalist  vainly  seeks  in 
history  for  documents  of  the  first  ernptions  of 
the  Peak,  he  no  where  finds  any  but  in  the  lan- 
guage of  the  Guanches,  in  which  the  word 
Echeyde*  denotes  at  the  same  time  Hell  and 
the  volcano  of  Teneriffe. 

Of  all  the  written  testimonies,  the  oldest  I 
have  found  of  the  activity  of  this  volcano  dates 
from  the  beginning  of  the  sixteenth  century.   It 

*  The  same  mountain  bore  the  name  of  Aya-dyrma9  in 
which  Horn  (de  Originib.  Americ.  p.  156  and  186)  imagines 
he  finds  the  ancient  denomination  of  Atlas  ;  which,  according 
to  Strabo,  Pliny,  and  Solinus,  was  Dyris.  This  etymology 
is  very  doubtful ;  but  in  not  giving  more  importance  to  the 
vowels,  than  they  have  among  the  people  of  the  East,  we  find 
Dyris  almost  complete  in  the  word'Daran,  by  which  the  Ara- 
bian geographers  denote  the  eastern  part  of  Mount  Atlas. 
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is  contained  in  the  narrative  of  the  voyage  *  of 
Aloysio  Cadamusto,  who  landed  at  the  Canaries 
in  1505.    This  traveller  was  witness  of  no  erup- 
tions, but  he  positively  affirms,  that,  like  Etna, 
this  mountain  bnrns  without  interruption,  and 
that  the  fire  has  been  seen  by  Christians  retain- 
<ed  in  slavery  by  the  Guanches  of  Teneriffe.  The 
Peak  therefore  was  not  at  that  time  in  the  state 
of  repose,  in  which  we  find  it  at  present ;  for  it 
is  certain,  that  no  navigator  or  inhabitant  of 
Teneriffe,  has  seen  issue  from  the  mouth  of  the 
Peak,  I  will  not  say  flames,  but  even  any  smoke' 
that  was  visible  at  a  distance.    Perhaps  it  is  to 
be  wished,  that  the  fiinnel  of  the  Caldera  may 
open  anew ;  the  lateral  eruptions  would  thus  be 
rendered  less  violent,  and  the  whole  group  of 
islands  would  have  less  to  fear  from  the  effects 
of  earthquakes  -f% 

*  Nee  silendum  puto  de  insula  Teneriffae,  quae  et  eximfe 
colitur,  &  inter  orbis  iosulas  est  eminentior.  Nam  caJo  sereno 
eminus  conspicitur ;  adeo  at  qui  absunt  ab  ea  ad  leacas  his- 
panas  sexaginta  vel  septuagiota  Don  difhculter  earn  intnean- 
tnr.  Quod  cernatur  a  longe  id  efficit  acumioatos  lapis  ada- 
man  tin  us,  instar  pyramidis,  in  medio.  Qui  metiti  sunt  lapi- 
dem  aiunt  altitudine  lucarum  quindecim  mensuram  excedere 
ab  imo  ad  sammum  verticem.  Is  lapis  jugiter  flagrat,  instar 
Mtnm  montis ;  id  affirmant  nostri  Christian],  qui  capti  ali- 
qnando  baec  animadvert&re.  Aloytii  Cadamusti  Navigatio  ad 
Terras  Incognita*,  c.  8. 

t  At  Teneriffe  the  shocks  have  hitherto  been  very  inconsi- 
derable, and  limited  to  a  small  extent  of  ground.  The  same 
thing  has  been  observed  at  the  Isle  of  Bourbon,  and  almost 
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I  have  heard  the  question  discussed  at  Oro- 
tava,  whether  it  can  be  admitted,  that  in  the 
lapse  of  ages  the  Peak  will  begin  again  to  act. 
In  a  matter  so  doubtful,  analogy  alone  can  serve 
as  a  guide.    Now  according  to  the  report  of 
Braccini,  the  interior  of  the  crater  of  Vesuvius 
was  covered  with  shrubs  in  1611.    Every  thing 
then   indicated  the  greatest  tranquility;    and 
nevertheless  twenty  years  after,  the  same  gulf, 
which  seemed  transformed  into  a  shadowy  vale, 
threw  out  sheets  of  fire,  and  an  enormous  quan- 
tity of  ashes.    Vesuvius  resumed  in  1631  the 
same  activity  it  had  in  1500.    In  the  same  man- 
ner it  is  possible,  that  the  crater  of  the  Peak  may 
change  it's  appearance  at  some  future  period.    It 
is  a  solfatara  like  the  tranquil  solfatara  of  Puz- 
zuoli ;  but  it  is  placed  on  the  summit  of  a  vol- 
cano yet  in  activity. 

The  eruptions  of  the  Peak  have  been  very  rare 
for  two  centuries  past,  and  these  long  intervals 
appear  to  characterize  volcanoes  highly  elevated. 
The  smallest  of  the  whole,  Stromboli,  is  almost 
always  burning.  At  Vesuvius,  the  eruptions  are 
already  rarer,  though  still  more  frequent  than 
those  of  Etna  and  the  Peak  of  Teneriffe.    The 

every  where  at  the  foot  of  burning  volcanoes.  At  Naples, 
earthquakes  precede  the  eruptions  of  Vesuvius,  they  cease 
when  the  lava  begins  to  flow,  and  are  in  general  very  feeble 
in  comparison  of  those  felt  on  the  slope  of  the  calcareous 
Apennines. 
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colossal  summits  of  the  Andes,  Cotopaxi,  and 
Tungurahua,  scarcely  have  an  eruption  once  in 
a  century.  We  might  say,  that  in  active  vol- 
canoes the  frequency  of  the  eruptions  is  in  the 
inverse  ratio  of  the  height  and  the  mass.  The 
Peak  also  had  seemed  extinguished  during  nine- 
ty-two years,  when,  in  1798,  it  made  it's  last 
eruption  by  a  lateral  opening  formed  in  the 
mountain  of  Chahorra.  In  this  interval  Vesu- 
vius had  sixteen  eruptions. 

I  have  observed  in  another  place*,  that  the 
whole  of  the  mountainous  part  of  the  kingdom 
of  Quito  may  be  considered  as  an  immense  vol- 
cano, occupying  more  than  seven  hundred  square 
leagues  of  surface,  and  throwing  out  flames  by 
different  cones,  known  under  the  particular  de- 
nominations of  Cotopaxi,  Tungurahua,  and  Pi- 
chincha.  In  like  manner,  the  whole  group  ol 
the  Canary  islands  is  placed,  as  it  were,  on  the 
same  submarine  volcano.  The  fire  makes  it's 
way  sometimes  by  one  and  sometimes  by  another 
of  these  islands.  Teneriffe  alone  contains  in  it's 
centre  an  immense  pyramid  terminated  by 
crater,  and  throwing  out  from  one  century 
another,  lava  by  it's  flanks.  In  the  other  islands, 
the  different  eruptions  have  taken  place  in  va- 
rious parts ;  and  we  no  where  find  those  isolated » 

mountains,  to  which  the  volcanic  effects  are 
strained.    The  basaltic  crust,  formed  by  ancient 

•  Glograph.  V6g6t.  p.  130. 
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volcanoes,  seems  every  where  undermined ;  and 
the  currents  of  lava,  seen  at  Lanzerota  and 
Palma,  remind  us  by  every  geological  affinity  of 
the  eruption,  which  took  place  in  1301  at  the 
isle  of  Ischia,  amid  the  tufas  of  Epomeo. 

The  following  is  a  statement  of  the  volcanic 
phenomena,  of  which  the  historians  of  the  Canary 
islands  have  preserved  the  remembrance  since 
the  middle  of  the  sixteenth  century. 

Year  1558. 

At  the  period  when  the  island  of  Teneriffe  was 
ravaged  for  the  first  time  by  the  plague  brought 
from  the  Levant,  a  volcano  burst  open,  on  the 
15th  of  April,  in  the  isle  of  Palma,  near  a  spring 
in  the  Partido  de  los  Llanos.  A  mountain  rose 
from  the  earth ;  and  formed  a  crater  at  the  top, 
^vhich  threw  out  a  current  of  lava  a  hundred 
toises  in  breadth,  and  more  than  two  thousand 
five  hundred  in  length.  The  lava  flowed  into 
the  sea,  and  raising  the  temperature  of  the 
water,  destroyed  the  fish*  at  gre&t  distances 
around. 

Year  1646. 
The  13th  of  November,  a  volcanic  mouth 

*  This  same  phenomenon  took  place  in  1811,  near  the 
Azores,  when  the  volcano  of  Sabrina  opened  at  the  bottom  of 
the  ocean.  The  calcined  skeleton  of  a  shark  was  found  in  the 
inundated  and  extinguished  crater. 
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opened  in  the  island  of  Palma;  near  Tigakte. 
Two  others  were  formed  on  the  seashore.  The 
lavas  which  issued  from  these  crevices  dried  up 
the  celebrated  spring  of  Furcaliente,  or  Foente 
Santa ;  the  mineral  waters  of  which  attracted 
the  visits  of  the  diseased,  who  flocked  thither 
even  from  Europe.  According  to  a  popular  tra- 
dition, the  eruption  ceased  in  a  very  extraor- 
dinary manner.  The  image  of  our  Lady  of  the 
Snows  of  Santa  Cruz,  was  carried  to  the  mouth 
of  the  new  volcano,  and  immediate! v  there  fell 
such  an  immense  quantity  of  snow,  that  the  fire 
was  extinguished.  In  the  Andes  of  Quito,  the 
Indians  think  they  have  observed,  that  an  abun- 
dance of  snow  water  filtrating  into  volcanoes  in- 
creases their  activity. 

Year  1677. 

Third  eruption  in  the  isle  of  Palma.  The 
mountain  de  Las  Cabras  threw  out  scoriae  and 
ashes  through  a  multitude  of  small  mouths, 
which  were  formed  in  succession. 

Year  1704. 

On  the  31st  of  December,  the  Peak  of  Tene- 
riffe  formed  a  lateral  eruption  in  the  plain  De 
los  Infantes,  above  Icore,  in  the  district  of  Gui- 
mar.  Tremendous  earthquakes  preceded  this 
eruption.  On  the  5th  of  January  1 705,  a  second 
opening  took  place  in  the  ravine  of  Almerchiga» 
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a  league  from  Icore.  The  lavas  were  so  abun- 
dant, that  the  whole  valley  of  Fasnia,  or  Areza, 
was  filled  up.  This  second  mouth  ceased  it's 
eruption  on  the  13th  of  January.  A  third  was 
formed  the  2d  of  February,  in  the  Canada  de 
Arafo.  The  lavas  divided  into  three  currents, 
and  threatened  the  village  of  Guimar ;  but  they 
were  stopped  in  the  valley  of  Melosar  by  a  chain 
of  rocks,  which  formed  an  insuperable  obstacle 
-to  their  passage.  During  these  eruptions,  the 
-town  of  Orotava,  separated  from  the  new  mouths 
by  a  very  narrow  dyke,  felt  strong  shocks. 

Year  1706. 

On  the  fifth  of  May  another  lateral  eruption 
of  the  Peak  of  Teneriffe  took  place.  The  mouth 
opened  on  the  south  of  the  port  of  Garachico. 
which  was  then  the  finest  and  most  frequented 
harbour  in  the  island.  This  opulent  and  po- 
pulous city  was  built  on  the  edge  of  a  forest  of 
laurels,  in  a  very  picturesque  situation.  Two 
currents  of  lava  destroyed  it  in  a  few  hours,  not 
a  single  edifice  being  left  standing.  The  port, 
which  had  already  suffered  in  1645  by  the  ac- 
cumulation of  sand  and  mud  caused  by  a  great 
inundation,  was  so  filled  up,  that  the  lavas  form* 
'  ed  a  promontory  in  the  midst  of  it.  In  the  envi- 
rons of  Garachico,  the  surface  of  the  ground 
changed  it's  appearance.  Hills  arose  in  the 
plain ;  the  .springs  became  dry ;  and  the  rocks, 
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shaken  by  frequent  earthquakes,  remained 
Baked,  without  vegetation,  and  without  mould. 
The  fishermen  only  retained  their  affection  for 
their  native  spot.  Intrepid,  like  the  inhabitants 
of  the  Torre  del  Greco,  they  rebuilt  a  small 
village  on  the  masses  of  scoriae,  and  on  the  vitri- 
fied rock. 

Year  1730. 

On  the  1st  of  September  a  dreadful  revolution 
broke  up  the  ascent  of  the  Isle  of  Lanzerota.  A 
new  volcano  opened  at  Temanfaya.  The  lavas 
which  flowed,  and  the  earthquakes  which  ac- 
companied the  eruption,  destroyed  a  considerable 
number  of  villages;  among  which  were  the 
three  old  Guanche  townships  of  Tingafa,  Macin- 
tafe,  and  Guatisca.  The  shocks  lasted  till  1736 ; 
and  the  greater  part  of  the  inhabitants  of  Lan- 
zerota fled  to  the  island  of  Fortaventura.  During 
this  eruption,  which  has  been  noticed  in  the 
preceding  chapter,  a  column  of  thick  smoke  was 
seen  to  issue  from  the  sea.  Pyramidal  rocks 
rose  above  the  surface  of  the  waters  ;  and  these 
new  rocks  gradually  extending,  became  a  part 
of  the  island  itself. 

Year  1798. 

On  the  9th  of  June,  there  was  a  lateral  erup- 
tion of  tne  Peak  of  Teneriffe,  by  the  flanks  of  the 
mountain  of  Chahorra,  or  Venge  *,  in  a  place 

*  The  slope  of  the  mountain  of  Venge,  on  which  the  erop- 
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entirely  uncultivated,  to  the  south  of  Icod,  near 
the  village  of  Guia,  the  ancient  Isora.  This 
mountain,  backed  by  the  Peak,  was  at  all  times 
considered  as  an  extinguished  volcano.  Though 
formed  of  solid  matter,  it  is  with  respect  to  the 
Peak,  what  Monte  Rosso,  which  appeared  in 
1661,  and  the  Boche  nuove  of  1794,  are  to  Ve- 
suvius and  Etna.  The  eruption  of  Chahorra 
lasted  three  months  and  six  days.  The  lavas 
and  scoriae  were  thrown  out  by  four  mouths, 
placed  in  the  same  line.  When  the  lava  had 
gained  three  or  four  toises  in  height,  it  advanced 
three  feet  every  hour.  This  eruption  took  place 
but  a  year  before  my  arrival  at  Teneriffe,  and 
had  left  a  durable  impression  among  the  in- 
habitants. I  saw  at  the  house  of  Mr.  Legros, 
atDurasno,  a  drawing  of  the  mouths  of  the  Cha- 
horra, which  he  had  taken  on  the  spot.  Don 
Bernardo  Cologan  had  visited  these  mouths 
eight  days  after  they  were  opened,  and  he  had 
described  the  principal  phenomena  of  this  erup- 
tion in  a  memoir,  of  which  he  gave  me  a  copy  to 
insert  in  the  narrative  of  my  travels.  Thirteen 
years  having  elapsed  since  that  period,  and  Mr. 
Bory  de  St.  Vincent  having  preceded  me  in  the 
publication  of  this  memoir,  I  refer  the  reader  for 
it  to  his  interesting  Essay    on    the  Fortunate 

lion  took  place,  is  called  Chazajanne.  See  Nicolas  de  Segun- 
do  de  Fraoqni,  in  Cavanilles  y  Hergen,  Annates  de  Historic 
natural,  t.i,  p.  208. 

VOL.    I.  S 
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Islands  *.  I  shall  only  mention  some  circum- 
stances respecting  the  height,  to  which  very  con- 
siderable fragments  of  rocks  were  projected  by 
the  months  of  the  Chahorra.  Mr.  Cologan  *f 
reckoned  from  twelve  to  fifteen  seconds  daring 
thefall  of  these  stones,  that  is  to  say,  beginning  to 
count  from  the  moment  they  had  reached  the 
maximum  of  their  height.  This  curious  experi- 
ment proves,  that  the  month  projected  roeks 
upwards  of  three  thousand  feet. 

The  whole  of  the  eruptions  recorded  in  thif 
chronological  statement  belong  solely  to  the 
three  islands  of  Palma,  Teneriffe,  and  Laase* 

•  Jforjr  de  St.  Vincent,  p.  296. 
+  "  Three  of  tbeat  3twes/'  says  Mr.  Bory  de  St.  Vincent, 
M  tpojc  from  twelve  to  fifteen  bcconds  to  rise  till  they  were 
oat  of  sight  and  fajl  back  to  the  ground."  If  such  was  th© 
observation  of  Mr.  Cologan,  the  result  of  the  calculation 
would  differ  from  that  I  hare  given;  but  the  observer  express)? 
says,  in  the  manuscript  in  my  possession.)  ««  Danoche* 
obaerYfco*  rejox  en  mano  y  a  wuy  eorta  distaneia  de  If* 
texcera  bocca  del  volqao,  de  Cfyaborra,  el  tieinpo.que  desjle  » 
mas  altp.  punto  de  elevacion  hasta  perderlas  dp  vista  en  ut 
caida,  gastaban  las  piedras  mas  faciles  de  distinguir  y  de  tiw 
conque  se  hhso  la  experieneia,  dos  cayeron  en  cliea  aegimdtf 
oada  una  y  la otra  en  qnioae."  Mr.  Cologan  observes,  thai 
t^e  duratipn,  of  the  fajl  was  even  something  snore,  tfesp 
fifteen  seconds,  l^ec*use  he  CQuJd  not  keep  the  atones  in.  sight 
till  they  touched  the  ground.  This  kind  of  observation  is 
susceptible  of  great  precision,  as  I  was  convinced,  from 
similar  experiments,  which  I  made  during  the  eruption  of 
Vesuvius  in  1806. 
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rota*.  It  is  probable,  that,  previous  to  the 
sixteenth  century,  the  other  islands  experienced 
also  the  effects  of  the  volcanic  fire.  Some  vague 
accounts  were  given  me  of  an  extinguished  vol- 
cano in  the  centre  of  the  isle  of  Ferro,  and  of 
another  in  the  Great  Canary,  near  Arguineguin. 
But  it  would  be  curious  to  know  whether  traces 
of  subterranean  fire  are  found  in  the  calcareous 
formations  of  Fortaventura,  or  in  the  granites 
and  mica-slates  of  Gomera. 

The  merely  lateral  action  of  the  Peak  of  Te- 
neriflfe  is  a  geological  phenomenon,  so  much  the 
more  remarkable,  as  it  contributes  to  make 
mountains,  which  are  backed  by  the  principal 
volcano,  appear  isolated.  It  is  true,  that  in 
Etna  and  Vesuvius,  the  great  flowings  of  the 
lavas  do  not  proceed  from  the  crater  itself,  and 
that  th£  abundance  of  melted  matter  is  generally 
in  the  inverse  ratio  of  the  height,  at  which  the 
opening  that  ejects  the  lava,  takes  place.  But 
at  Vesuvius  and  Etna  a  lateral  eruption  con- 
stantly finishes  by  flashes  of  flame  and  by  ashes, 
which  issue  from  the  crater,  that  is,  from  the 
summit  of  the  mountain.  At  the  Peak,  this 
phenomenon  has  not  taken  place  for  ages  :  and 
yet  recently,  in  the  eruption  of  1798,  the  crater 
remained  quite  inactive.  It's  bottom  did  not 
in,  while  at  Vesuvius,  as  Mr.  von  Buch 


•  Vieyra,  Noticia*.  t.  ii.  p.  404 ;  t.  iii,  p.  151,  288, 352, 

350,  and  516. 
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ingeniously  observes,  the  greater  or  less  depth  of 
the  crater  is  an  infallible  indication  of  the  prox- 
imity of  a  new  eruption. 

I  might  terminate  these  geological  sketches 
by  discussing  the  nature  of  the  combustible, 
which  feeds,  for  so  many  thousands  of  years* 
the  fire  of  the  Peak  of  Teneriffe ;  I  might  examine 
whether  it  be  sodium  or  potassium,  the  metallic 
basis  of  some  earth,  carburet  of  hydrogen,  or 
pure  sulphur  combined  with  iron,  that  burns  in 
the  volcano ;  but  wishing  to  limit  myself  to  what 
may  be  the  object  of  direct  observation,  T  wiH 
not  take  upon  me  to  solve  a  problem,  for  which 
we  have  not  yet  sufficient  data*  We  are  igno- 
rant, whether  we  should  conclude  from  the 
enormous  quantity  of  sulphur  contained  in  the 
crater  of  the  Peak,  that  it  is  this  substance 
which  keeps  up  the  heat  of  the  volc&no ;  or 
whether  the  fire,  fed  by  a  combustible  of  an 
unknown  nature,  effects  merely  the  sublimation 
of  the  sulphur.  What  we  learn  from  observa- 
tion is,  that  in  craters  which  are  still  burning 
sulphur  is  very  rare ;  while  all  the  ancient  vol- 
canoes finish  by  remaining  true  sulphur  pits. 
We  might  presume,  that  in  the  former  the  sal 
phur  is  combined  with  oxygen,  while  in  the  lat- 
ter it  is  merely  sublimed ;  for  nothing  hitherU 
authorises  us  to  admit,  that  it  is  formed  in  the 
interior  of  volcanoes,  like  ammonia  and  the 
neutral  salts.     When  we  were  yet  unacquainted 
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with  sulphur,  but  as  disseminated  in  the  mnria* 
tiferous  gypsum,  and  in  the  alpine  limestone, 
we  were  almost  obliged  to  suppose,  that  in  every 
part  of  the  Globe  the  volcanic  fire  acted  on  rocks 
of  floetz  or  secondary  formation ;  but  recent 
observations  have  proved,  that  sulphur  exists 
in  great  abundance  in  those  primitive  rocks, 
which  so  many  phenomena  indicate  as  the 
centre  of  the  volcanic  action.  Near  Alausi,  on 
the  summit  of  the  Andes  of  Quito,  I  found  an 
immense  quantity  in  a  bed  of  quartz,  which 
formed  a  layer  of  mica-slate  * ;  and  this  fact  is 
so  much  the  more  important,  as  it  is  in  strict 
conformity  with  the  observation  of  those  frag- 
ments of  ancient  rocks  which  are  thrown  out 
untouched  by  the  volcanoes. 

*  Id  geognosy  we  must  distinguish  seven  formations  of 
sulphur,  which  are  of  a  very  different  relative  antiquity.  The 
first  belongs #to  the  mica  slate  (Cordilleras  of  Quito)  ;  the  se- 
cond, to  the  transition  gypsum  (Bex  in  Switzerland)  ;  the 
third  to  the  trappeao  porphyries  (Antisana  in  America,  Mont 
Serrat  in  the  archipelago  of  the  smaller  Antilles,  Mont  d'Or 
in  Prance)  ;  the  fourth,  to  the  Alpine  limestone  (Sicily)  5 
the  fifth,  to  the  muriatiferous  gypsum,  placed  between  the 
sand-stone,  and  the  alpine  limestone  (Thuringia) ;  the  sixth, 
to  the  gypsum  which  is  more  recent  than  chalk  (Montmartre, 
near  Paris);  and  the  seventh,  to  clayey  alluvions  (Venejuelo, 
.Lower  Oroonoko,  Mexico).  It  is  scarcelynecessary.  to  observe, 
that,  In  this  nomenclature,  those  small  masses  of  sulphur, 
which  are  not  contained  in  strata,  but  in  the  veins  that 
traverse  nocks  of  different  formations,  are  left  out  of  the 
question. 
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We  have  just  considered  the  isle  of  Teneriffe 
under  mere  geological  points  of  view ;  we  have 
seen  the  Peak  towering  amid  fractured  strata  of 
basalt  and  mandelstein;  let  us  examine  hour 
these   melted    matters     have    been   gradually 
adorned  with  vegetable  clothing,  what  is  the  - 
distribution  of  plants  on  the  steep  declivity  oC 
the  volcano,  and  what  is  the  aspect  or  physic™ 
ognomy  of  vegetation  in  the  Canary  islands. 

In  the  northern  part  of  the  temperate  zone,  _ 
the  cryptogamous  plants  are  the  first,  that 
the  stony  crust  of  the  Globe.    The  lichens  an< 
mosses,  that  display  their  foliage  beneath 
snows,  are  succeeded  by  gramina,  and  other 
nerogamous  plants.    This  order  of  vegetation  ii 
different  on  the  borders  of  the  torrid  zone, 
in  the  countries  between  the  tropics.    We  there 
find,  it  is  true,  whatever  some  travellers  may 
have  asserted,  not  only  on  the  mountains,  but 
also  in  humid  and  shady  places,  almost  on  a 
level  with  the  ocean,  funaria,  dicranum,  and 
bryum  ;   and  these  genera,  among  their  numer- 
ous species,  exhibit  several,  which  are  common 
to  Lapland,  the  Peak  of  Teneriffe,  and  the  Blue 
Mountains  of  Jamaica*.    Nevertheless,  in  gene* 

*  This  extraordinary  fact,  of  which  we  shall  speak  here- 
after, was  first  observed  by  Mr.  Swarz.  It  was  confirmed 
by  the  careful  examination,  which  Mr.  Willdenow  made  of 
our  herbals,  especially  of  the  collection  of  cryptogamous 
plants,  which  we  gathered  on  the  tops  of  the  Andes,  in  a  re* 
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ral,  it  is  not  by  mosses  and  lichens  that  vegeta- 
tion in  the  countries  neat  the  tropics  begins. 
Itt  the  Canary  islttnds,  as  well  as  in  Guinea,  and 
on  the  rocky  coasts  of  Peru,  the  first  vegetables, 
that  prepare  the  tnotild  for  others*  are  the  feue- 
cultint  plants  $  the  leaves  of  which,  provided 
With  an  Infinite  number  of  orifices  *  and  cnta- 
neons  vessels*  deprive  the  ferJibient  kir  of  the 
water  it  holds  in  solution.  Fixed  in  the  crevicdd 
of  volcanic  rooks,  they  form*  as  it  were,  the  first 
layef  of  vegetable  earth,  with  which  the  currents 

of  lithoid  lava  are  clothed.    Wherever  these  lavas 
«ure  Scorified,  and  where  they  have  a  shining 
surface,  as  in  the  basaltic  mbuilds  to  the  north 
of  Lanzerota,  the  unfolding  of  vegetation  is  ex- 
tremely slow,  and  many  ages  may  roll  away  be- 
fore shrubs  can  take  root.    It  is  only  when  lavas 
are  covered  with  tufa  and  ashes,  the  volcanic 
islands  lose  that  appearance  of  nudity  which 
marks  their  origin,  and  deck  themselves  with  a 
rich  and  brilliant  vegetation. 

In  it's  present  state,  the  island  of  Teneriffe,  the 
Chinerfe^  of  the  Guanches,  exhibits  five  zones  of 
plants  J,  which  We  may  dfatingttish  by  the  named 

gum  of  lb*  world  where  organised  being*  totally  differ  from 
those  of  the  rest  of  the*  old  cosrtioenrt; 

*  Tto  bark  f^ores  of  Mr.  Deoandotte,  discovered  by  Glci- 
ched,  afld  figured  by  Hsdwig. 

f  Of  Cbiterfe  the  Europeans  have  formed,  by  eorraptiott, 
TcMnerifte  and  Tenerifle. 

%  I  hare  partly  sketched  this  picture  of  the  regctation  of 
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of  region  of  vines,  region  of  laurels,  region  of 
pines,  Region  of  the  ratama,  and  region  of  grasses. 
These  zones  are  arranged  in  stages,  one  above 
the  other,  and  occupy,  on  the  steep  declivity  of 
the  Peak,  a  perpendicular  height  of  1750  toises  ; 
while  fifteen  degrees  farther  north,  on  the  Py- 
renees, the  snows  already  descend  to  thirteen  or 
fourteen  hundred  toises  of  absolute  elevation. 
If  the  plants  of  Teneriffe  do  not  reach  the  sum- 
mit of  the  volcano,  it  is  not  because  the  perpetual 

snows  *,  and  the  cold  of  the  surrounding  atmo- 

t 

the  Canaries  from  the  manuscript  notes  of  Mr.  Broussonet. 
When  I  published  my  first  "Essay  on  the  Geography  of  the 
Equinoctial  Plants  of  the  New  World/'  I  begged  this  distin- 
guished naturalist,  who  had  long  resided  at  Mogadore,  in  the 
empire  of  Morocco,  and  at  Santa  Cruz,  in  Teneriffe,  to  com- 
municate to  me  his  ideas  relative  to  the  geographical  distribu- 
tion of  plants  in  those  countries.  He  yielded  to  my  entreaty 
.  with  that  complaisance  and  urbanity,  which  he  constantly  ex- 
ercised in  his  communications  with  learned  foreigners. 

*  Though  the  Peak  of  Teneriffe  is  covered  with  snow  dar- 
ing the  winter  months  only,  it  is  nevertheless  possible,  that  the 
volcano  reaches  the  limit  of  the  perpetual  snows  correspond- 
ing to  it's  latitude,  and  that  the  total  absence  of  the  snows  in 
summer  is  owing  to  the  isolated  situation  of  the  mountain  in 
the  midst  of  the  seas,  to  the  frequency  of  the  ascending  hot 
winds,  or  the  elevated  temperature  of  the  ashes  of  the  Piton 
but  we  are  unable  to  solve  these  doubts,  in  the  present  state 
of  our  knowledge.     From  the   parallel  of  the  mountain  of 
Mexico  to  that  of  the  Pyrenees  and  the  Alps,  between  the 
20th  and  the  46th  degrees,  the  carve  of  the  perpetual  snows 
has  not  been  determined  by  any  direct  measure ;  and  as  an 
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sphere,  toy  down  limits  which  they  cannot  pass ; 
it  is  the  scorified  lava  of  the  Malpays,  the  pow- 

infinite  number  of  these  carves  may  be  traced  through  the 
(mall  Dumber  of  points  w^ich  are  known  to  us  under  the  lati- 
tudes of  0*,  20#,  45°,  02°,  and  71°  north,  calculation  is  a  very 
imperfect  substitute  for  observation .     Without  advancing  any 
thing  very  positive,  we  may  say,  that  it  is  probable  in  28* 
L7/  the  limit  of  the  snows  is  above  1900  toises.     From  the 
equator,  where  the  snows  begin  at  2400  toises,  that  is  near 
the  height  of  Mont  Blanc,  to  the  twentieth  of  latitude,  con- 
sequently to  the  limits  of  the  torrid  zone,  the  snows  descend 
only  a  hundred  toises ;  now  ought  we  to  admit,  that  eight 
degrees  farther,  and  in  a  climate  which  still  bears  almost  the 
character  of  a  climate  of  the  tropics,  this  line  already  lowers 
four  hundred  toises  ?    Supposing  even  a  lowering  in  arith- 
metical progression  from  the  twentieth  to  the  forty-fifth  de- 
gree of  latitude,  a  supposition  which  is  contrary  to  known 
facts  (Rec.  d'Obs.  astron.,  vol.  i,  p.  134),  the  perpetual  snows 
would  not  begin  under  the  parallel  of  the  Peak  but  at  the 
height  of  2040  toises  above  the  level  of  the  Ocean,  conse- 
quently 550  toises  higher  than  on  the  Pyrenees  and  in  Swit- 
zerland.    This  result  is  supported  also  by  other  consider, 
ations.    The  mean   temperature  of  the  stratum  of  air,  with 
which  the  snows  are  in  contact  during  the  summer,  is,  on  the 
Alps,  a  few  degrees  below  the  point  of  congelation,  and  under 
the  equator,  a  few  degrees  above  it  (/.  c.p.  137).     Admitting 
that,  at  28  degrees  and  a  half,  this  temperature  is  0,  we  find 
according  to  the  law  of  the  decrement  of  heat,  reckoning  08 
toises  to  each  centesimal  degree,  that  the  snows'ought  to  exist 
at  the  height  of  2068  toises  above  a  plain,  the  mean  temper- 
ature of  which  is  21  degrees,  and  consequently  equal  to  that 
of  the  coasts  of  Teneriffe.    This  number  is  almost  identical 
with  that  deduced  from  the  hypothesis  of  a  diminution  in 
arithmetical  progression.    One  of  the  high  tops  of  the  Sierra 
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dered  and  barren  pumice  stone  of  the  Piton, 
which  impede  the  migration  of  the  plants  toward 
the  brink  of  the  crater. 

Nevada  of  Grenada,  the  Pico  de  Veleta,  the  absolute  height 
of  which  is  1781  toises,  is  perpetually  covered  with  snows: 
hot  the  inferior  limits  of  these  snows  not  having  been  mea- 
sured, this  mountain,  in  the  latitude  of  37°  10*,  gives  us  no 
information  respecting  the  problem  we  wish  to  solve.  With 
respect  to  the  position  of  the  volcano  of  Teneriffe,  in  the  cen- 
tre of  an  island  of  little  extent,  it  does  not  appear,  that  this 
circumstance  can  cause  a  rising  of  the  curve  of  the  perpetual 
snows.  If  in  islands  the  winters  are  less  rigorous,  the  sum- 
mers are  less  scorching  j  and  it  is  not  so  much  on  the  mean 
temperature  of  the  whole  year,  as  on  that  of  the  summer 
months,  that  the  height  of  the  snows  depends.  On  Etna  the 
snows  begin  at  1500  toises,  and  even  a  little  below  j  which  is 
extraordinary  enough  for  a  summit  placed  in  97  degrees  and 
a  half  of  latitude. 

Towards  the  polar  circle,  where  the  heats  of  summer  are 
tempered  by  the  fogs  that  rise  continually  above  the  Ocean, 
the  difference  between  the  islands  on  the  coasts  and  the  in- 
terior of  the  country  becomes  extremely  perceptible.  In 
Iceland,  for  example,  on  tho  Osterjoeckull,  in  the  sixty-filth 
degree  of  latitude,  the  perpetual  snows  descend  to  four  hun- 
dred and  eighty  two  toises  ;  while  in  Norway,  in  the  sixty* 
seventh,  far  from  the  coasts,  in  situations  where  the  winters 
are  much  more  rigorous,  and  where  consequently  the  mean 
temperature  of  the  year  is  less  than  in  Iceland,  the  snows  de- 
scend only  to  six  hundred  toises  of  height  (Leopold  von  Buck, 
in  the  Ann.  of  Gild.  1812,  t.  ii,  p.  37  and  43).  From  these 
considerations  it  appears  probable  enough,  that  Bonguer  and 
Saussure  were  deceived,  when  they  admitted,  that  the  Peak 
of  Tenerifie  reaches  the  constant  inferior  limit  of  the  snows 
(Figure  de  la  terre,  p.  48,  and  Foy.  dans  Its  Alpe$,t.  iv,  p.  103). 
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The  first  zone,  that  of  the  vines,  extends  from 
be  seashore  to  two  or  three  hundred  toises  of 
eight ;  it  is  that  which  is  most  inhabited,  and 
be  only  part  carefully  cultivated.  In  these  low 
egions,  at  the  port  of  Orotava,  and  wherever 
be  winds  have  free  access,  the  centigrade  ther- 
lometer  stands  in  winter,  in  the  months  of  Ja- 
uary  and  February,  at  noon,  between  fifteen 
od  seventeen  degrees  ;  and  the  strongest  beats 
f  the  summer  do  not  exceed  twenty-five  or 
prenty-six  degrees :  they  are  consequently  five 
r  six  degrees  below  the  extremes,  which  the 
bermometer  annually  reaches  at  Paris,  Berlin, 
nd  Petersburgh.  These  results  are  taken  from 
be  observations  made  by  Mr.  Savaggi  from 
795  to  1799.  The  mean  temperature  of  the 
oasts  of  Teneriffe  appears  at  least  to  rise  to 
renty-one  degrees  (16*8°  Reaumur),  and  their 
limate  holds  the  medium  between  the  climate 
f  Naples,  and  that  of  the  torrid  zone.  At  the 
land  of.  Madeira,  the  mean  temperatures  of 
tie  months  of  January  and  August  are,  accord- 
ig  to  Heberden,  from  17-7°  to  288° ;  while  at 
lome  they  rise  to  5-6°  and  26*2°.    But  notwith- 

7t  find  this  term  for  latitude  28°  17'  at  least  at  1950  toises 
gh,even  in  calculating  it  by  interpolation  between  Etna  and 
te  volcanoes  of  Mexico.  This  matter  will  be  made  entirely 
ear,  when  we  shall  have  measured  the  western  part  of  Atlas, 
hich  near  Morocco,  in  thirty  degrees  and  a  half  of  latitude,, 
covered  with  perpetual  snows. 
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standing  the  extreme  analogy  observable  be- 
tween the  climates  of  Madeira  and  Teneriffe, 
the  plants  of  the  first  of  these  islands  are  gene- 
rally less  delicate  to  cultivate  in  Europe,  than 
the  plants  of  Teneriffe*  The  cheiranthus  longi- 
folius  of  Orotava,  for  instance,  freezes  at  Mont- 
peilier,  according  to  the  observation  of  Mr.  De- 
candolle ;  while  the  cheiranthus  mutabilis  of 
Madeira  passes  the  winter  there  in  the  open 
ground.  The  heats  of  summer  are  of  less  con- 
tinuance at  Madeira,  than  at  Teneriffe. 

The  region  of  the  vines  exhibits,  among  it's 
vegetable  productions,  eight  kinds  of  arborescent 
euphorbia ;  mesembrianthema,  which  are  mul- 
tiplied from  the  Cape  of  Good  Hope  to  the  Pe- 
loponnesus; the  cacalia  kleinia,  the  dracaena, 
and  other  plants,  which  in  their  naked  and  tor- 
tuous trunks,  in  their  succulent  leaves,  and  their 
tint  of  blueish  green,  exhibit  features  distinguish- 
ing the  vegetation  of  Africa.  It  is  in  this  zone, 
that  the  date  tree,  the  plantain,  the  sugar  cane, 
the  India  fig,  the  arum  colocasia,  the  root  of 
which  furnishes  the  lower  class  with  a  nutritive 
fecula,  the  olive  tree,  the  fruit  trees  of  Europe, 
the  vine,  and  corn  are  cultivated.  The  wheat 
-  -  is  reaped  from  the  end  of  March  to  the  begin- 
ning of  May :  and  the  culture  of  the  breadfruit 
tree  of  Otaheite,  that  of  the  cinnamon  tree  of  the 
Moluccas,  the  coffee  tree  of  Arabia,  and  the 
cocoa  tree  of  America,  have  been  tried  with 
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success.  On  several  points  of  the  coast,  the 
country  assumes  the  character  of  a  tropical  land- 
scape ;  and  we  recognize,  that  the  region  of  the 
palms  extends  beyond  the  limits  of  the  torrid 
zone.  The  chameerops  and  the  date  tree  flourish 
in  the  fertile  plains  of  Murviedro,  on  the  coasts 
of  Genoa,  and  in  Provence,  near  Antibes,  be- 
tween the  thirty-ninth  and  forty-fourth  degrees 
of  latitude :  a  few  trees  of  the  latter  species, 
planted  within  the  walls  of  the  city  of  Rome, 
resist  even  a  cold  of  2*5°  below  the  freezing 
point.  But  if  the  south  of  Europe  does  not  yet 
but  feebly  share  in  the  gifts  lavished  by  Nature 
on  the  zone  of  palms,  the  isle  of  Tenerifle,  placed 
under  the  parallel  of  Egypt,  southern  Persia,  and 
Florida,  is  already  decorated  with  the  greater 
part  of  the  vegetable  forms,  that  increase  the 
majesty  of  the  landscape  in  regions  near  the 
equator. 

On  reviewing  the  different  tribes  of  indigenous 
plants,  we  regret  the  not  having  found  trees  with 
Small  pinnated  leaves,  and  arborescent  gram  in  a. 
No  species  of  the  numerous  family  of  the  sensi- 
tive plants  has  pushed  it's  migrations  as  far  as 
the  archipelago  of  the  Canary  islands,  while  on 
both  continents  they  have  been  discovered  as  far 
as  the  thirty-eighth  and  fortieth  degrees  of  lati- 
tude. In  America  the  schranckia  uncinata  of 
Willdenow*  advances  even  to   the  forests  of 

*  Miroosa-horridula.     Michaux. 
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Virginia ;  in  Africa  the  gum-dropping  acacia  ve- 
getates on  the  hills  of  Mogadore :  in  Asia,  to  the 
west  of  the  Caspian  Sea,  Mr.  von  Biberstein  saw 
the  plains  of  Shirvan  covered  with  the  acacia 
stephaniana.  If  we  more  carefully  examine  the 
plants  of  the  island  of  Lanzerota  and  Fortaveo- 
tura,  which  are  nearest  the  coasts  of  Morocco, 
we  shall  perhaps  find  a  few  mimosas  among  so 
many  other  plants  of  the  African  Flora. 

The  second  zone,  that  of  the  laurels,  contains 
the  woody  part  of  Teneriffe  ;  this  is  the  region 
of  the  springs  that  rise  up  amidst  a  turf  always 
verdant,  and  never  parched  with  drought.  Lofty 
forests  crown  the  hills,  that  lead  to  the  volcano, 
and  in  them  find  four  species  of  laurel  *,  an  oak 
nearly  resembling  the  quercus  Turneri  -^  of  the 
mountains  of  Thibet,  the  visnea  mocanera,  the 
myrica  faya  of  the  Azores,  a  native  olive  (olea 
excelsa),  which  is  the  largest  tree  of  this  zone, 
two  species  of  sideroxylon,  the  leaves  of  which, 
are  extremely  beautiful,  the  arbutus  callicarpa, 
and  other  evergreen  trees  of  thefemily  of  myrtle*. 
Bindweeds,  and  an  ivy  very  different  from  that 
of  Europe  (hedera  canadensis)  entwine  the  trunks 
of  the  laurels  ;  at  their  feet  vegetate  a  number- 

*  Laurua  indica,  I.  fastens,  1.  no  bilk,  and  U  Til.       With 

these  trees  are  mingled  the  ardisia  excelsa,  rhamuus  glandu- 

losus,  erica  arborea,  and  e.  texo. 

f  Qaercus  canadensis,  ftroussonet.  fWilld.  Enum.  Plant 
Hart.  Berol.  1809,  p.  975.) 
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less  quantity  of  ferns  *,  of  which  three  species  <\* , 
alone  descend  as  low  as  the  region  of  the  vines. 
The  soil,  covered  with  mosses  and  a  tender  grass, 
is  enriched  with  the  flowers  of  the  golden  cam- 
panula, the  chrysanthemum  pinnatifidum,  the 
Canary  mint,  and  several  bushy  species  of  hy- 
pertcnm  %.  Plantations  of  wild  and  grafted  ches~ 
ant  trees  form  a  large  border  around  the  region 
of  the  springs,  which  is  the  greenest  and  most 
agreeable  of  the  whole. 

The  third  zone  begins  at  nine  hundred  toises 
of  absolute  height,  where  the  last  group  of  ar- 
butus, of  myrica  faya,  and  that  beautiful  heath 
known  to  the  natives  under  the  name  of  texo, 
appears.  This  zone,  four  hundred  toises  in 
breadth,  is  entirely  filled  by  a  vast  forest  of  pines, 
among  which  mingles  the  juniperus  cedro  of 
Broussonet.  The  leaves  of  these  pines  are 
very  long,  stiff,  and  sprout  sometimes  by  pairs, 
but  often er  by  threes  in  one  sheath.  As  we  had 
no  opportunity  of  examining  the  fructification, 
we  cannot  say  whether  this  species,  which  has 
the  appearance  of  the  Scotch  fir,  is  really  differ- 
ent from  the  eighteen  species  of  pines,  with  which 

*  Wood  ward  ia  rad leans,  aspleoium  palmatiun*  a.  canarien- 
aift,  a.  latifolium,  notholaena  subcordata,  trichomanes  cana- 
rieosia,  t.  speciogum,  and  dajrallia  canariewis. 

t  Two  acrosticbums  and  the  ophyogloasum  lositanicwn. 

X  Hypericum  canarienae,  h,  floribondam,  and  h.  glandu- 
lotuin, 
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we  are  already  acquainted  on  the  old  continent; 
A  celebrated  botanist,  who  by  his  excursions  has 
rendered  great  services  to  the  botanical  geo- 
graphy of  Europe,  Mr.  Decandolle,  thinks,  that 
the  pine  of  Teneriffe  is  equally  distinct  from  the 
pinus  atlantica  of  the  neighbouring  mountains 
of  Mogadore,  and  from  the  pine  of  Aleppo  *, 
which  belongs  to  the  basin  of  the  Mediterranean, 
and  does  not  appear  to  have  passed  the  Pillars 
of  Hercules.  We  have  met  with  these  last  pines 
on  the  slope  of  the  Peak,  near  twelve  hundred 
toises  above  the  level  of  the  oceau.  In  the  Cor- 
dilleras of  New  Spain,  under  the  torrid  zone, 
the  Mexican  pines  reach  as  high  as  two  thou- 
sand toises.  Notwithstanding  the  similarity  of 
structure,  that  exists  between  the  different  spe- 
cies of  the  same  genus  of  plants,  each  of  them 
requires  a  certain  degree  of  temperature  and 
rarity  in  the  ambient  air,  to  attain  it's  due 
growth.  If  in  the  temperate  climates,  and 
wherever  snow  falls,  the  constant  heat  of  the 
soil  is  somewhat  above  the  mean  heat  of  the  at- 

*  Pinus  halepensis.  Mr.  Decandolle  observes,  that  this 
species,  which  is  not  found  in  Portugal,  but  grows  on  the 
Mediterranean  side  of  France,  Spain,  and  Italy,  in  Asia 
Minor,  and  in  Barbary,  would  be  better  named  pinns  medi- 
terranea.  It  composes  the  principal  part  of  the  forests  of  pines 
in  the  sooth-east  of  France,  where  Gouan  and  Gerard  have 
confounded  it  with  the  pinus  sylvestris.  It  comprehends  the 
pinns  halepensis,  Mill.,  Lamb.,  and  Desfont.,  and  the  pinna 
maritima,  Lamb. 
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mosphere,  it  is  probable,  that  at  the  height  of 
Portillo,  the  root 8  of  the  pines  draw  their  nourish- 
ment from  a  soil,  in  which,  at  a  certain  depth, 
the-  thermometer  rises  at  most  to  nine  or  ten 
degrees. 

The  fourth  and  fifth  zones,  the  regions  of  the 
retama  and  the  gramina,  occupy  heights  equal 
to  the  most  inaccessible  summits  of  the  Pyrenees. 
It  is  the  sterile  part  of  the  island,  where  heaps 
of  pumice  stone,  obsidian,  and  broken  lava,  form 
impediments  to  vegetation.  We  have  already 
spoken  of  those  flowery  tufts  of  alpine  broom 
(gpartium  nubigenum),  that  form  oases  amidst  a 
east  sea  of  ashes.  Two  herbaceous  plants,  the 
scrofularia  glabrata,  and  the  viola  cheiranthi- 
fblia,  advance  even  to  the  Malpays.  Just  above 
i  turf  scorched  by  the  heat  of  an  African  sun, 
in  arid  soil  is  overspread  by  the  cladonia  pas- 

* 

2halis,  to  which  the  herdsmen  oftpn  set  fire,  that 
rolls  to  considerable  distances.  Toward  the 
summit  of  the  Peak,  the  urceolarea,  and  other 
riant*  of  the  family  of  the  lichens,  labour  at  the 
lecomposition  of  the  scorified  matter.  By  this 
raceasing  action  of  organic  forces  the  empire  of 
Flora  extends  itself  over  islands  ravaged  by 
volcanoes. 

In  traversing  the  different  zones  of  the  vege- 
ation  of  Teneriffe,  we  see  that  the  whole  island 
nay  be  considered  as  a  forest  of  laurels,  arbutus, 
rod  pines,  of  which  the  border  has  scarcely  been 

VOL.  I.  T 
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volcanic  islands.  The  vegetation  of  Teneriffe  is 
unfavourable  to  the  hypothesis,  that  nature  in 
new  countries  appears  less  subjected  to  constant 
forms.  Mr.  Broussonet,  who  resided  so  long  at 
the  Canaries,  asserts,  that  the  variable  plants 
are  not  more  common  there  than  in  the  south  of 
Europe.  Ought  it  not  to  be  presumed,  that  the 
polymorphous  species,  which  are  so  abundant  in 
the  Isle  of  Bourbon,  are  owing  rather  to  the  na- 
ture of  the  soil,  and  to  the  climate,  than  to  the 
newness  of  the  vegetation  ? 

I  have  now  given  a  physical  sketch  of  the 
island  of  Teneriffe ;  I  have  endeavoured  to  lay 
down  precise  notions  respecting  the  geological 
constitution  of  the  Canaries,  the  geography  of 
plants  peculiar  to  this  archipelago,  and  their 
grouping  at  different  heights  above  the  level  of 
the  ocean.  Though  I  flatter  myself  with  hav- 
ing thrown  some  light  on  objects,  which  have 
been  so  often  discussed  by  other  travellers,  I 
think  nevertheless,  that  the  natural  history  of 
this  archipelago  still  offers  a  vast  field  to  inquiry. 
The  commanders  in  scientific  expeditions,  of 
which  England,  France,  Spain,  Denmark,  and 
Russia  have  furnished  such  brilliant  examples* 
have  in  general  been  too  hasty  in  quitting  the 
Canaries.  They  have  imagined, *  that  these 
islands  have  been  sufficiently  described,  because 
they  are  so  nearly  bordering  on  Europe ;  they 
have  forgotten,  that,  in  a  geological  point  of  view, 
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the  interior  of  New  Holland  is  not  more  un- 
known, than  the  rocks  of  Lanzerota  and  Gomera, 
of  Porto  Santo  and  Terceira.  We  every  year 
see  a  great  number  of  naturalists  traverse  with- 
out any  determined  end  the  most  frequented 
parts  of  Europe.  Let  us  hope,  that  some  among 
them,  influenced  by  a  love  of  science,  and  ca- 
pable of  pursuing  a  plan  of  several  years,  will  de- 
vote themselves  to  the  examination  of  the  archi- 
pelago  of  the  Azores,  Madeira,  the  Canaries, 
Cape  Verd  Islands,  and  the  north-west  coast  of 
Africa.  By  comparing  observations  made  under 
the  same  point  of  view,  in  the  Atlantic  islands, 
and  on  the  neighbouring  continent,  we  shall  at- 
tain exact  information  with  respect  to  geology, 
and  the  geography  of  animals  and  plants. 

Before  we  take  leave  of  the  old  world  to  pass 
into  the  new,  I  must  speak  of  a  subject  which  in- 
spires a  still  greater  interest,  because  it  belongs 
to  the  history  of  man,  and  to  those  fatal  revo- 
lutions, which  have  swept  off  whole  tribes  from 
the/ace  of  the  earth.  We  inquire  at  the  isle  of 
Cuba,  at  St.  Domingo,  and  in  Jamaica,  where  is 
the  abode  of  the  primitive  inhabitants  of  those 
countries  ?  We  ask  at  Teneriffe  what  is  become 
of  the  Guanches,  whose  mummies  alone,  buried 
in  caverns,  have  escaped  destruction  ?  In  the 
fifteenth  century,  almost  all  the  mercantile  na- 
tions, especially  the  Spaniards  and  the  Portu- 
guese, sought  for  slaves  at  the  Canary  islands, 
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as  we  seek  them  at  present  on  the  coast  of  Gui- 
nea*. The  Christian  religion,  which  in  it's  origin 
was  so  highly  favourable  to  the  liberty  of  man- 
kind, served  as  a  pretext  to  the  cupidity  of  Eu- 
ropeans. Every  individual,  made  prisoner  be- 
fore he  received  the  rite  of  baptism,  was  a  slave. 
At  this  period,  no  attempt  had  yet  been  made  to 
prove,  that  the  blacks  were  an  intermediary 
race  between  men  and  animals.  The  swarthy 
Guanche  and  the  African  negro  were  simulta- 
neously sold  in  the  market  of  Seville,  without  a 
question  whether  slavery  ought  to  weigh  only 
on  men  with  a  black  skin  and  frizzled  hair. 

The  archipelago  of  the  Canaries  was  divided 
into  several  small  states  hostile  to  each  other. 
Oftentimes  the  same  island  was  subject  to  two 
independent  princes,  as  happens  in  the  islands 
of  the  South  Sea,  and  wherever  society  is  not 
highly  advanced.  The  trading  nations,  influ- 
enced by  that  hideous  policy  which  they  still 
exercise  on  the  coast  of  Africa,  kept  up  intestine 
warfare.  One  Guanche  then  became  the  pro- 
perty of  another,  who  sold  him  to  the  Euro- 
peans ;  several,  who  preferred  death  to  slavery, 
killed  themselves  and  their  children.  It  is  in 
this  manner  that  the  population  of  the  Canaries 

*  The  Spanish  historians  speak  of  expeditions  made  by  the 
Huguenots  of  La  Rochelle  to^carry  off  Guanche  slaves.  I 
have  some  doubt  respecting  these  expeditions,  which  would 
have  taken  place  posterior  to  the  year  1530. 
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had  considerably  suffered  by  the  slave  trade,  by 
the  depredations  of  pirated,  add  especially  by  a 
long  period  of  carnage,  when  Alonzo  de  Lugo 
completed  their  conquest.  What  remained  of 
the  Guanches  perished  mostly  in  1494,  in  the 
terrible  pestilence  called  the  modorra,  which  was 
attributed  to  the  quantity  of  dead  bodies  left  ex- 
posed  to  the  air  by  the  Spaniards  after  the  battle 
of  la  Laguna.  When  a  semibarbarous  nation, 
robbed  of  it's  property,  is  compelled  to  live  in 
the  same  country  with  a  polished  people,  it  seeks 
a  retreat  on  the  mountains  and  in  the  forests* 
This  is  the  only  refuge  left  to  the  choice  of  an 
islander.  The  nation  of  the  Guanches  was  there- 
fore extinct  at  the  beginning  of  the  seventeenth 
century ;  a  few  old  men  only  were  found  at  Can- 
delaria  and  Guimar. 

It  is  however  consoling  to  find,  that  the  whites 
have  not  always  disdained  to  intermarry  with 
the  natives ;  but  the  Canarians  of  the  present 
day,  whom  the  Spaniards  denote  by  the  familiar 
title  of  Islennos,  have  very  powerful  motives  for 
denying  this  mixture.  In  A  long  series  ot  gene- 
rations time  effaces  the  characteristic  marks  of 
&  race;  and  as  the 'dependants  of  the  Anda- 
lusians  settled  at  Teheriffe  are  themselves  (X  a 
dark  complexion,  we  may  conceive,  that  the  in- 
termarriages cannot  have  produced  a  perceptible 
change  in  the  color  of  the  skins  of  the  whites. 
It  is  very  certain,  that  ho  native  of  pure  race 
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exists  in  the  whole  island ;  and  some  travellers, 
who  may  be  otherwise  relied  on,  are  mistaken, 
when  they  assert,  that  their  guides  to  the  Peak 
were  some  of  those  slender  and  nimble  footed 
Guanches.  It  is  true,  that  a  few  Canarian  fa- 
milies boast  of  their  relationship  to  the  last  shep- 
herd king  of  Guimar;  but  these  pretensions  do 
not  rest  on  very  solid  foundations  ;  and  are  re- 
newed from  time  to  time,  when  some  Canarian, 
of  a  more  dusky  hue  than  his  countrymen,  is 
prompted  to  solicit  a  commission  in  the.  service 
of  the  king  of  Spain. 

A  short  time  after  the  discovery  of  America, 
when  Spain  was  at  the  highest  degree  of  its 
splendor,  the  gentle  character  of  the  Guanches 
was  the  fashionable  topic,  as  we  chaunt  in  our 
tidies  the  Arcadian  innocence  of  the  inhabitants 
of  Otaheite.  In  both  these  pictures,  the  color- 
ing is  more  gaudy  than  appropriate.  When 
nations,  wearied  with  mental  enjoyments,  be- 
hold nothing  in  the  refinement  of  manners  but 
the  germe  of  depravity,  they  are  flattered  with 
the  idea,  that  in  some  distant  region,  in  the  first 
dawn  of  civilization,  infant  societies  enjoy  pure 
and  perpetual  felicity.  To  this  sentiment  Ta- 
citus owed  a  part  of  his  success,  when  he  sketch- 
ed for  the  Romans,  subjects  of  the  Caesars,  the 
picture  of  the  manners  of  the  inhabitants  of 
Germany.  The  same  sentiment  gives  an  inef- 
fable charm  to  the  narrative  of  those  travellers, 
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who,  at  the  close  of  the  last  century,  visited  the 
islands  of  the  Pacific  Ocean. 

The  inhabitants  of  those  islands,  too  mnch 
vaunted,  though  heretofore  anthropophagi,  re- 
semble, under  more  than  one  point  of  view,  the 
Guanches  of  Teneriffe.  We  see  both  nations 
groaning  under  the  yoke  of  feudal  government. 
Among  the  Guanches  this  institution,  which  fa- 
cilitates and  renders  a  state  of  warfare  perpe- 
tual, was  sanctioned  by  religion.  The  priests 
declared  to  the  people,  "  The  great  Spirit*  Acha- 
man,  created  first  the  nobles,  the  achimenceys> 
to  whom  he  distributed  all  the  goats,  that  exist 
on  the  face  of  the  Earth.  After  the  nobles, 
Achaman  created  the  plebeians,  achicaxnas. 
This  younger  race  had  the  boldness  to  petition 
also  for  goats ;  but  the  supreme  being  answered, 
that  this  race  was  destined  to  serve  the  nobles, 
and  that  they  had  need  of  no  property."  This 
tradition  was  made,  no  doubt,  to  please  the  rich 
vassals  of  the  shepherd  kings.  Thus  the  fat/can, 
or  high  priest,  exercised  the  right  of  conferring 
nobility ;  and  the  law  of  the  Guanches  expressed, 
that  every  achimencey,  who  degraded  himself 
by  milking  a  goat  with  his  own  hands,  lost  his 
title  to  nobility.  This  law  does  not  remind  us 
of  the  simplicity  of  the  Homeric  age.  We  are 
astonished  to  see  the  useful  labours  of  agricul- 
ture, and  of  a  pastoral  life,  exposed  to  contempt 
at  the  very  dawn  of  civilization. 
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The  Guanches,  famed  for  their  tall  stature, 
were  the  Patagoniaos  of  the  old  world;    and 
historians  exaggerated  the  muscular  force  of  the 
Guanches,  as,  previous  to  the  voyage  of  Bou- 
gainville and  Cordoba,  a  colossal  form  was  con- 
ferred on  the  tribe,  that  inhabited  the  southern 
extremity  of  America.    I  never  saw  Guanche 
mummies  but  in  the  cabinets  of  Europe ;  at  the 
period  of  my  journey,  they  were  very  scarce ;  a 
considerable  number,  however,  might  be  found, 
if  miners  were  employed  to  open  the  sepulchral 
caverns,  which  are  cut  in  the  rock  on  the  eastern 
slope  of  the  Peak,  between  Arico  and  Guimar. 
These  mummies  are  in  a  state  of  desiccation  so 
singular,  that  whole  bodies,  with  their  integu- 
ments,  frequently  do  not  weigh  above  six  or 
seven  pounds  ;  or  a  third  less  than  the  skeleton 
of  an  individual  of  the  same  size,  recently  strip- 
ped of  the  muscular  flesh.    The  conformation  of 
the  scull  has  some  slight  resemblance  to  that  of 
the  tvhite  race  of  the  ancient  Egyptians ;  and 
the  incisive  teeth  of  the  Guanches  are  blunted, 
like  those  in  the  mummies  found  oh  the  banks 
of  the  Nile.    But  this  form  of  the  teeth  is  owing 
to  art  alone;  and  on  examining  more  carefully 
the  physiognomy  of  the  ancient  Canarianfr,  able 
anatomists  *  have  recognised  in  the  cheek  bones, 

and  the  lower  jaw,  perceptible  differences  from 

■  ■  •  ■.  •  i 

*  Blumenbach,  Decas  quinta  Collect,  sua  Craniorum  divcrsa- 
rum  Gentium  illuttr.  1808,  p.  7. 
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the  Egyptian  mummies.  On  opening  those  of 
the  Guanches,  remains  of  aromatic  plants  are 
discovered,  among  which  the  chenopodium  am- 
brosioides  is  constantly  perceived :  the  corpses 
are  often  decorated  with  small  laces,  to  which 
Eire  hung  little  discs  of  baked  earth,  that  appear 
to  have  served  as  numerical  signs,  and  resemble 
the  quippoes  of  the  Peruvians,  the  Mexicans,  and 
the  Chinese. 

As  the  population  of  islands  is  in  general  less 
exposed  to  the  effect  of  migrations  than  that  of 
continents,  we  may  presume,  that,  in  the  time  of 
the  Carthaginians  and  the  Greeks,  the  Archipe- 
lago of  the  Canaries  was  inhabited  by  the  same 
race  of  men,  as  Were  found  by  the  Norman  and 
Spanish  conquerors.  The  only  monument  that 
ran  throw  some  light  on  the  origin  of  the  Gu- 
anches is  their  language ;  but  unhappily  there 
are  not  above  a  hundred  and  fifty  words  remain- 
ing, several  of  which  express  the  same  object, 
according  to  the  dialect  of  the  different  island- 
ers. Independent  of  these  words,  which  have 
been  carefully  noted,  there  are  still  some  valu- 
able fragments  existing  in  the  names  of  a  great 
lumber  of  hamlets,  bills,  and  valleys.  The 
Suanches,  like  the  Biscayans,  the  Hindoos,  the 
Peruvians,  and  all  the  primitive  nations,  had 
named  the  places  after  the  quality  of  the  soil 
they  cultivated,  the  shape  of  the  rocks,  the  ca- 
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verns  that  gave  them  shelter,  and  the  nature  of 
the  tree  that  overshadowed  the  springs. 

It  has  been  long  imagined,  that  the  language 
of  the  G  tranches  had  no  analogy  with  the  living 
tongues ;  but  since  the  travels  of  Hornemann, 
and  the  ingenious  researches  of  Marsden  and 
Venturi,  have  drawn  the  attention  of  the  learned 
to  the  Berbers,  who  like  the  Sarmatic  tribes, 
occupy  an  immense  extent  of  country  in  the 
north  of  Africa,  we  find,  that  several  Guanche 
words  have  common  roots  with  words  of  the 
Chilha  and  Gebali  dialects  *•  We  shall  cite  for 
instance  the  words : 


Heaven,  w  Gua*cAc—Tigo ;  t»  Berberic,  Tigot* 

Milk        .  •      Aho;  .  Aoho. 

Barley  .       Temasen  Tomseen. 

Basket     .  Carianas  Carian. 

Water      •  Aentun  .  Anao. 

I  doubt  whether  this  analogy  is  a  proof  of  a 
common  origin ;  but  it  is  an  indication  of  the 
ancient  connexion  between  the  Guanches  and 
Berbers,  a  tribe  of  mountaineers,  in  which  the 
Numidians,  the  Getuli,  and  the  Garamanti  are 
confounded,  and  who  extend  themselves  from 
the  eastern  extremity  of  Atlas  by  Harutsch  and 
Fezzan,  as  far  as  the  oasis  of  Siwah  and  Augela. 
The  natives  of  the  Canary  Islands  called  them- 
selves Guanches  from  guan,  man ;  as  the  Ton- 

*  Adelung  and  Vater,  Mithridates,  t.  Hi,  p.  60. 
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guese  call  themselves  bye  and  donki,  which  have 
the  same  signification  as  guan.  Besides,  the 
nations  who  speak  the  Berberic  language  are 
not  all  of  the  same  race ;  and  the  description, 
which  Scylax  gives  in  his  Periplus  of  the  inha- 
bitants of  Cerne,  a  shepherd  people  of  a  tall 
stature  and  long  hair,  reminds  us  of  the  features 
which  characterise  the  Canary  Guanches. 

The  greater  attention  we  give  to  the  study  of 
languages  in  a  philosophical  point  of  view,  the 
more  we  must  observe,  that  no  one  of  them  is 
entirely  distinct;  the  language  of  the  Guanches  * 
would  appear  still  less  so,  had  we  any  data  re- 
specting it's  mechanism  and  grammatical  con- 
struction; two  elements  more  important  than 
the  form  of  words,  and  the  identity  of  sounds. 
It  is  the  same  with  certains  idioms,  as  with  those 
organized  beings,  that  seem  to  shrink  from  all 
classification  in  the  series  of  natural  families, 

•  According  to  the  researches  of  Mr.  Vater,  the  Guanche 
language  offers  the  following  analogies  with  the  languages  of 
nations  very  remote  from  each  other :  dog  among  the  Ame- 
rican Hurons,  aguiaum ;  among  the  Guanches,  aguyan  ,•  man, 
among  the  Peruvians,  cart;  among  the  Guanches,  coram; 
king,  among  the  African  Mandingoes,  monto;  among  the 
Guanches,  mousey.  The  name  of  the  island  of  Gomera  is 
found  in  that  of  Gomer,  which  designates  a  tribe  of  Berbers 
(Voter,  Untersuch.  ueber  Amcrika,  p.  170).  The  Guanche 
words  AlcoraCy  God,  and  almogaron,  temple,  seem  to  be  of 
Arabic  origin  ;  at  least  in  the  latter  tongue  almokarram  sig- 
nifies sacred. 
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Their  isolated  state  is  only  so  in  appearance ; 
for  it  ceases,  when,  on  embracing  a  greater 
number  of  objects,  we  come  to  discover  the 
intermediate  links.  The  learned,  who  find 
Egyptians  wherever  there  are  mummies,  hiero- 
glyphics, or  pyramids,  will  imagine,  perhaps, 
that  the  race  of  Typhon  was  united  to  the  Gu- 
anches  by  the  Berbers,  real  Atlantics,  to  whom 
belong  the  Tibboes  and  the  Tuarycks  of  the 
Desert*;  but,  it  is  sufficient  here  to  observe, 
that  this  hypothesis  is  supported  by  no  analogy^- 
between  the  Berberic  and  Coptic  languages, 
which  are  justly  considered  as  a  remnant  of  the 
ancient  Egyptian. 

The  people  who  succeeded  the  Guanches  de- 
scended from  the  Spaniards,  and  in  a  less  de- 
gree from  the  Normans.  Though  these  two 
races  have  been  exposed  during  three  centuries 
past  to  the  same  climate,  the  latter  is  distin- 
guished by  a  whiter  skin.  The  descendants  of 
the  Normans  inhabit  the  valley  of  Teganana, 
between  Punta  de  Naga  and  Punta  de  Hidalgo. 
The  names  of  Grand ville  and  Dampierre  are  still 
pretty  common  in  this  distinct.  The  Canarians 
are  a  moral,  sober,  and  religious  people ;  of  a 
less  industrious  character  at  home,  than  in 
foreign  countries.    A  roving  and  enterprising 

•  Voyage  de  Hornemann  du  Cairo  a  Mourzouk,  t.  ii,  p.  406. 
t  Mithridates,  t.  iii,  p.  77. 
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disposition  leads  these  islanders,  like  the  Bis- 
cayans  and  Catalonians,  to  the  Philippines,  to 
the  Marian  islands,  to  America,  and  wherever 
there  are  Spanish  settlements,  from  Chili  and  la 
Plata  to  New-Mexico.  To  them  we  are  in  a 
great  measure  indebted  for  the  progress  of  agri- 
culture in  those  colonies.  The  whole  Archipe- 
lago does  not  contain  160,000  inhabitants,  and 
the  Islermos  are  perhaps  more  numerous  in  the 
new  continent,  than  in  their  own  country.  The 
following  table  indicates  whatever  relates  to  the 
statistics  of  this  country. 
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The  enumerations  of  1678,  1745,  and  1768, 
iave  been  published  by  Vieyra.  The  estima- 
ion  of  1790  is  by  Mr.  Ledru.  The  total  po- 
ulation,  according  to  Lord  Macartney,  was 
96,500  ;  of  which  there  were  100,000  at  Tene- 
iffe,  40,000  at  Canary,  and  30,000  at  Pahna. 
lie  surfaces  have  been  calculated  for  the  first 
ime,  and  very  accurately,  by  Mr.  Oltirianns*, 
x>m  the  chart  of  Borda  and  Varela.  The 
intage  of  Teneriffe  yields  from  20  to  24,000 
ipes,5000  of  which  are  malmsey.  The  annual 
spoliation  of  wine  is  from  8  to  9000  pipes, 
lie  amount  of  the  harvest  in  the  whole  of  the 
u-chipelago  in  wheat  is  45,000  fanegas,  of  a 
undred  pounds  each.  *  In  ordinary  years  this 
rop  is  sufficient  for  the  consumption  of  the  in-' 
abitants,  who  otherwise  live  on  maize,  potatoes, 
nd  French  beans,  frisoles.  The  cultivation  of 
he  sugar-cane  and  cotton  is  of  little  importance ; 
he  principal  objects  of  commerce  are  wine, 
randy,  archil,  and  soda.  The  gross  amount  of 
he  revenue,  including  the  tax  on  tobacco,  is 
40,000  piastres. 

•  Extent  of  the  surface  of  the  Canaries  more  accurately 
(pressed  in  geographic  leagues  of  15  to  a  degree :  Tene- 
ffe,  41 1 ;  Fortaventnra,  35* ;  Canary,  33J ;  Palma,  15 J  ; 
Anserota,  14$ $  or,  including  the  small  neighbouring  islands, 
Hi  Gomera,  8;  and  Ferro,  3|  :  total  15&J.  It  is  asto- 
ishing,  that  Mr.  Hassel,  in  his  excellent  work  on  the  statis- 
os  of  Europe,  gives  the  Canaries  a  population  of  420,000  in- 
ibitants,  and  an  extent  of  368  square  German  miles.  (Stat, 
Wu#.  Qeft.  1. 17.) 

VOL.  I.  V 
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I  shall  not  enter  into  any  discussions  of  poli- 
tical economy  relative  to  the  importance  of  the 
Canary  islands  to  the  trading  nations  of  Europe. 
Having  long  employed  myself  in  statistical  re- 
searches on  the  Spanish  colonies,  and  being  on 
terms  ofintimacy  with  persons  who  had  held  places 
of  importance  at  Teneriffe,  I  had  an  opportunity, 
during  my  abode  in  Caraccas  and  at  the  Havan- 
nah,  of  collecting  considerable  information  re- 
specting the  commerce  of  Santa  Cruz  and  Oro- 
tava.  But  several  distinguished  persons  having 
since  visited  the  Canaries,  they  have  obtained 
the  same  means  of  information  as  myself;  and 
I  do  not  hesitate  to  strike  out  from  my  narra- 
tive, what  has  been  explained,  with  greater  pre- 
cision, in  works  that  have  preceded  mine.  J  shall 
here  confine  myself  to  a  few  considerations, 
which  will  terminate  the  sketch  I  have  just  given 
of  the  Archipelago  of  the  Canaries. 

These  islands  have  undergone  the  same  fate  as 
Egypt,  the  Crimea,  and  many  other  countries, 
respecting  which  travellers,  who  are  ajurfous  to 
elevate  and  surprise  by  contrasts,  have  been  ex- 
travagant both  in  their  praise  and  their  blame. 
Some,  landing  at  Orotava,  describe  Teneriffe  as 
the  garden  of  the  Hesperides,  and  celebrate  tfce 
amenity  of  the  climate,  the  fruitfulness  of  the  soil, 
and  the  richness  of  the  cultivation  ;  others,  forced 
to  sojourn  at  Santa  Cruz,  behold  nothing  in  these 
Fortunate  Islands  but  a  country,  naked,  barren* 
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and  inhabited  by  a  stupid  and  miserable  race.  It 
appeared  to  me,  that  in  this  archipelago,  as  in  all 
mountainous  and  volcanic  countries,  Nature  has 
been  very  unequal  in  the  distribution  of  her  gifts. 
The  Canaries  are  generally  deficient  in  water ; 
but  wherever  there  are  springs,  artificial  irriga- 
tions, or  plentiful  rains,  the  soil  is  highly  fertile. 
The  lower  class  of  the  people  is  laborious ;  but 
it's  industry  is  more  active  in  distant  colonies, 
than  at  Teneriffe,  where  it  meets  with  obstacles, 
which  a  wise  administration  might  progressively 
remove.  Emigration  would  be  diminished,  if 
the  uncultivated  demesne  lands  were  distributed 
among  private  persons,  those  which  are  annexed 
to  the  majorats  of  the  great  families  were  sold, 
and  feudal  rights  were  gradually  abolished. 

The  present  population  of  the  Canaries  un- 
doubtedly appears  inconsiderable,  when  com- 
pared with  that  of  several  countries  of  Europe. 
The  island  of  Malta,  the  industrious  inhabitants 
of  which  cultivate  a  rock  almost  destitute  of 
mould,  is  seven  times  less  than  Teneriffe,  and 
yet  has  twice  the  population :  but  writers,  who 
are  fond  of  painting  in  vivid  colors  the  depopu- 
lation of  the  Spanish  colonies,  and  who  attribute 
the  cause  to  the  ecclesiastical  hierarchy,  forget 
that  in  every  place,  since  the  reign  of  Philip,  V, 
the  number  of  inhabitants  has  obtained,  in  a 
greater  or  less  degree,  a  rapid  increase.  The 
relative  population  is  already  greater  in  the  Ca- 
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naries,  than  id  both  Castiles,  in  Estramadura, 
and  in  Scotland.  The  whole  archipelago  exhi- 
bits a  mountainous  country,  the  extent  of  which 
is  a  seventh  less  than  the  surface  of  the  island  of 
Corsica  :  it  supplies,  however,  the  same  number 
of  inhabitants. 

Though  Ihe islands  of  Lanzerota  and  Fortavea- 
tura,  which  are  the  least  populous,  export  com, 
while  Teneriffe  does  not  produce  two  thirds  of 
it's  consumption,  we  must  not  conclude,  that  in 
this  last  island  the  number  of  inhabitants  can- 
not increase  for  want  of  subsistence.  The  Ca- 
nary islands  are  still  remote  from  feeling  the 
evils,  that  arise  from  too  considerable  a  popula- 
tion, and  of  which  Mr.  Mai  thus  has  unfolded 
the  causes  with  so  much  precision  and  know- 
ledge. The  misery  of  the  people  has  consider- 
ably diminished,  since  the  cultivation  of  pota- 
toes* has  been  introduced,  and  since  they-  have 
begun  to  sow  more  maize,  than  wheat  and 
barley. 

The  inhabitants  of  the  Canaries  exhibit  traits 
characteristic  of  a  people,  who  are  at  the  same 
time  mountaineers  and  islanders.  In  order  to 
estimate  them  truly,  it  is  not  enough  to  behold 
them  in  their  own  country,  where  powerful  ob- 
stacles prevent  the  display  of  industry ;  we  must 
study  them  in  the  plains  of  the  province  of  Ca- 

•  Te&aier  and  Desautoy,  on  the  Agriculture  of  the  Cani- 
nes.    Mem.  de  fliut,  t.  i,  p.  260  et  270. 
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accas,  on  the  ridge  of  the  Andes,  in  the.burning 
riains  of  the  Philippine  islands,  and  wherever 
solated  in  uninhabited  countries  they  have  had 
Kcaskm  to  display  that  energy  and  activity 
vhich  are  the  true  riches  of  a  planter. 

The  Canarians  are  fond  of  considering  their 
country  as  forming  part  of  European  Spain,  and 
iiey  have  added  some  portion  to  the  riches  of 
3astilian  literature.  The  names  of  Clavijo,  au- 
thor of  the  Pensador  Madritense,  of  Vieyra, 
friarte,  and  Betancourt,  are  honourably  distin- 
guished in  the  scientific  and  in  the  literary 
vorld.  The  Canarians  are  endowed  with  that 
liveliness  of  imagination,  which  characterizes  the 
inhabitants  of  Andalusia  and  Grenada ;  and  we 
oiay  be  led  to  hope,  that,  at  some  future  period, 
the  Fortunate  Islands,  like  every  other  climate 
yf  the  Globe,  either  where  man  reposes  on  the 
lavish  bounties  of  Nature,  or  shrinks  from  the 
severity  of  her  frown,  will  inspire  the  muse  of 
some  native  poet. 
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CHAPTER  III. 


Passage  from  Teneriffe  to  the  coasts  of  South 
America. — The  Island  of  Tobago. — Arrival 
at  Cumana. 

Wfi  left  the  road  of  Santa  Cruz  the  evening  of 
the  25th  of  June,  and  directed  our  course  to- 
ward South  America.  The  wind  blew  strong 
from  the  north-east,  and  the  waves  were  short, 
and  broken  from  the  opposition  of  the  currents. 
We  soon  lost  sight  of  the  Canary  islands,  the 
lofty  mountains  of  which  were1  covered  with  a 
reddish  vapour.  The  Peak  alone  appeared  from 
time  to  time  in  the  breaks,  as  the  wind,  which 
must  have  blown  strong  in  the  upper  regions  of 


\ 
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the  air,  dispersed  aft  intervals  the  clouds  that 
veloped  the  Piton.  We  felt  for  the  first  time 
how  strong  are  the  impressions  left  on  the  mind 
from  the  aspect  of  those  countries  placed  on  the 
limits  of  the  torrid  zone,  and  in  which  nature 
appears  at  once  so  rich,  so  various,  and  so  ma- 
jestic. Our  stay  at  Teneriffe  had  been  very 
short,  and  yet  we  withdrew  from  the  island  us 
if  it  had  been  for  a  long  time  our  home. 

Our.  passage  from  Santa  Cruz  to  Cumana,  the 
most  eastern  part  of  the  New  Continent,  was 
very  fine.  '  We  cut  the  tropic  of  Cancer  the  27th, 
and  though  the  Pizarro  was  not  a  very  good 
sailer,  we  ran  in  twenty  days  the  space  of  nine 
hundred  leagues,  which  separates  the  coasts  of 
Africa  from  those  of  the  New  Continent.  We 
passed  fifty  leagues  west  of  Cape  Bajador,  Cape 
Blanco,  and  the  islands  of  Cape  Verd.  A  few 
land  birds,  which  had  been  driven  to  sea  by  the 
impetuosity  of  the  wind,  followed  us  for  several 
days.  If  we  had  not  exactly  known,  by  our 
time  keepers,  our  longitude,  we  should  have 
been  tempted  to  think,  that  we  were  very  near 
the  coast  of  Africa. 

Our  course  was  such  as  is  taken  by  all  vessels 
destined  for  the  Antilles  since  the  first  voyage  of 
Columbus.  The  latitude  diminished  rapidly,  al- 
most without  gaining  in  longitude,  from  the  pa- 
rallel of  Madeira  to  the  tropic.  When  we  reach 
the  zone,  where  the  trade  winds  are  constant,  we 


cross  the  ocean,  from  east  to  west,  on  a  calm  and 
pacific  sea,  which  Spanish  sailors  call  the  Ladies 
Gulf,  el  Grolfo  de  las  Damas.  We  found,  as. all 
do  who  frequent  those  latitudes,  that,  in  propor- 
tion as  we  advance  toward  the  west,  the  trade 
winds,  which  were  at  first  east-north-east,  fix  to 
the  east. 

Those  winds,  the  most  generally  adopted  theory 
of  which  is  explained  in  a  celebrated  treatise 
of  Halley*,  are  a  phenomenon  much  more  com- 
plicated*}- than  the  greater  number  of  naturalists 
admit.  In  the  Atlantic  Ocean,  the  longitude  as 
well  as  the  declination  of  the  sun,  influences  the 
direction  and  limits  of  the  trade  winds.  On  the 
side  of  the  New  Continent,  in  both  hemispheres, 

•  The  existence  of  an  upper  current  of  air,  which  blows 
constantly  from  the  equator  to  the  poles,  and  of  a  lower  cur* 
rent,  which  blows  from  the  poles  to  the  equator,  had  already 
been  admitted,  as  Mr.  Arago  has  shown,  bjr  Hooke.  The 
ideas  of  the  celebrated  English  naturalist  are  developed  in  a 
discourse  on  Earthquakes  published  in  1086.  "  I  think 
(adds  he,)  that  several  phenomena,  which  are  presented  by 
the  atmosphere  and  the  ocean,  especially  the  winds,  may  be 
explained  by  the  polar  currents.'*  (Hooke's  Posthumous 
Works,  p.  364.)  This  curious  passage  is  not  cited  by  Hal- 
ley  (Phil.  Trans,  vol.  xxxix,  p.  58).  On  the  other  hand, 
Hooke,  speaking  directly  of  the  trade  winds  (Post.  Works, 
p.  88  and  368),  adopts  the  erroneous  theory  of  Galileo,  who 
admits  a  difference  of  velocity  between  the  movement  of  the 
Earth  and  that  of  the  air. 

t  fAim.  de  I' Acad.  1760.  p.  18.  D'Alembert,  sur  les 
Causes  gen.  des  Vents,  p.  6. 


these  limits  pass  the  tropics  eight  or  nine  de- 
grees ;  while  in  the  vicinity  of  Africa  the  vari- 
able winds  reign  for  beyond  the  parallel  of  28  or 
27  degrees.  It  is  to  be  regretted,  oh  account 
of  the  progress  of  meteorology  and  navigation, 
that  the  changes,  which  the  currents  of  the  equi- 
noctial atmosphere  in  the  Pacific  Ocean  under- 
go, are  much  less  known,  than  the  variation  of 
these  same  currents  in  a  sea  that  is  narrower, 
and  influenced  by  the  proximity  of  the  coasts  of 
Guinea  and  Brazil.  Navigators  have  known  for 
ages  past,  that  in  the  Atlantic  Ocean  the  equator 
does  not  coincide  with  the  line  which  separates 
the  trade  winds  of  the  north-east  from  the  ge- 
neral winds  of  the  south-east.  This  line,  as 
Halley*  has  very  well  observed,  is  at  the  third 
or  fourth  degree  of  north  latitude ;  and  if  it9s 
position  be  the  effect  of  a  longer  abode  of  the  Sun 
in  the  northern  hemisphere,  it  tends  to  prove, 
that  the  temperatures  of  the  two  hemispheres-f- 
are in  the  ratio  of  eleven  to  nine.  We  shall  see 
farther  on  in  this  work,  when  we  treat  of  the 
part  of  the  atmosphere  which  extends  over  the 

•  Phil.  Trans,  vol.  xvi,  p.  164.  Ulloa,  Conversaciones,  p. 
108. 

f  t*revost,  on  the  limits  of  the  trade  winds.  Journ.  de 
Phys.  t.  xxxviii,  p.  969.  Supposing  with  Spinas,  that  the 
southern  hemisphere  is  only  one  fourteenth  colder  than  the 
northern,  the  calculation  gives,  for  the  northern  limit  of  the 
£.  S.  £.  trade  winds,  the  parallel  of  I6  28'. 


South  Sea,  that  to  the  west  of  America  the  trade 
winds  of  the  south-east  reach  to  a  less  distance 
beyond  the  equator,  than  they  do  in  the  Atlantic 
Ocean.  In  fact  the  difference,  with  which  the 
strata  of  air  flow  back  from  the  two  poles  to- 
ward the  equator,  cannot  be  the  same  in  every 
degree  of  longitude,  that  is  to  say,  on  points  of 
the  Globe,  where  the  continents  have  very  differ- 
ent breadths,  and  where  they  stretch  away  more 
or  less  toward  the  poles. 

It  is  known,  that  in  the  passage  from  Santa 
Cruz  to  Cumana,  as  in  that  from  Acapttlco  to 
the  Philippine  islands,  the  sailors  are  scarcely 
ever  under  the  necessity  of  touching  the  sails. 
We  pass  those  latitudes,  as  if  we  were  descend- 
ing a  river,  and  we  might  deem  it  no  hazardous 
undertaking,  if  we  made  the  voyage  in  an  open 
boat.  Farther  west,  on  the  coast  of  St.  Mar- 
tha, and  in  the  Gulf  of  Mexico,  the  trade  wind 
blows  impetuously,  and  renders  the  sea  very 
stormy* 

The  wind  fell  gradually  the  farther  we  re- 
moved from  the  African  coasts:  it  was  some- 
times smooth  water  for  several  hours,  and  these 
short  calms  were  regularly  interrupted  by  elec- 
trical phenomena.     Black  thick  clouds  with ' 

*  The  Spanish  sailors  call  the  rough  trade  winds  at  Car- 
thagena  in  the  West  Indies  lot  Msotes  d*  Santa  Martha  ;  and. 
in  the  Gnlf  of  Mexico,  la$  brizas  pardas.    These  latter  winds 
are  accompanied  with  a  gray  and  -cloudy  sky. 
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strong  outlines  rose  on  the  east,  %and  it  seemed 
as  if  a  squall  would  have  forced  ns  to  hand  our 
topsails ;  but  the  breeze  freshened  anew,  there 
fella  few  large  drops  of  rain,  and  the  storm  was 
dispersed  without  our  hearing  any  thunder.  It 
was  curious  to  observe,  during  this  time,  the 
effect  of  several  black,  isolated,  and  very  low 
clouds,  which  passed  the  zenith.  We  felt  the 
force  of  the  wind  augment  or  diminish  progres- 
sively, according  as  small  bodies  of  vesicular 
vapour  approached  or  receded,  while  the  elec- 
trometers, famished  with  a  long  metallic  rod 
and  lighted  match,  showed  no  change  of  electric 
tension  in  the  lower  strata  of  the  air.  It  is  by 
means  of  these  squalls,  which  alternate  with 
dead  calms;  that  the  passage  from  the  Canary 
islands  to  the  Antilles  or  southern  coasts  of  Ame- 
rica is  made  in  the  months  of  June  and  July, 
In  the  torrid  zone,  the  meteorological  pheno- 
mena follow  each  other  in  a  very  uniform  man- 
ner ;  and  the  year  1803  will  be  for  a  long  time 
memorable  in  the  annals  of  navigation,  because 
several  vessels  coming  from  Cadiz  to  the  Carac- 
cas  were  forced  to  lie  to  in  the  fourteenth  degree 
of  latitude,  and  the  forty- eighth  degree  of  longi- 
tude, on  account  of  a  very  violent  wind,  which 
blew  for  several  days  from  the  north-north-west. 
What  an  extraordinary  interruption  must  we 
suppose  in  the  play  of  the  aerial  currents,  to  ex- 
plain a  cross  wind,  which  without  doubt  must 


have  deranged  at  the  same  time  the  regularity  of 
the  horary  oscillations  of  the  barometer ! 

Some  Spanish  navigators  have  lately  propos- 
ed going  to  the  West  Indies  and  the  coasts  of 
Terra  Firma,  by  a  different  course  from  that 
which  had  been  taken  by  Christopher  Columbus. 
They  advise,  instead  of  steering  directly  to  the 
south  in  search  of  the  trade  winds,  to  change 
both  latitude  and  longitude,  in  a  diagonal  line 
from  Cape  St.  Vincent  to  America.  This  method, 
which  shortens  the  way,  cutting  the  tropic  nearly 
twenty  degrees  west  of  the  point  where  it  is 
commonly  cut  by  the  pilots,  has  several  times 
been  successfully  followed  by  Admiral  Gravina. 
This  experienced  seaman,  who  perished  glori- 
ously at  the  battle  of  Trafalgar,  arrived  in  1802 
at  St.  Domingo,  by  the  oblique  passage,  several 
days  before  the  French  fleet,  though  orders  of 
the  court  of  Madrid  would  have  forced  him  to 
enter  Ferrol  with  his  squadron,  and  stop  there 
some  time. 

This  new  system  of  navigation  shortens  the 
passage  from  Cadiz  to  Cumana  a  twentieth; 
but  as  the  tropic  is  attained  only  at  the  longitude 
of  forty  degrees,  the  chance  of  meeting  with  con- 
trary winds,  which  blow  sometimes  from  the 
south,  and  at  other  times  from  the  south-west, 
is  more  unfavorable.  In  the  old  system,  the 
disadvantage  of  making  a  longer  passage  is  com- 
pensated by  the  certainty  of  finding  the  trade 
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winds  in  a  shorter  space  of  time,  and  keeping 
them  the  greater  part  of  the  passage.  At  the 
time  of  my  abode  in  the  Spanish  colonies,  I 
witnessed  the  arrival  of  several  merchant  ships, 
which  the  fear  of  privateers  had  determined  to 
choose  the  oblique  v  course,  and  that  bad  a  very 
short  passage ;  it  is  only  after  repeated  trials, 
that  we  can  decide  with  certainty  on  an  object, 
at  least  as  important  as  the  choice  of  the  meri- 
dian, at  which  the  equator  should  be  cut  in  the 
navigation  from  Europe  to  Buenos  Ayres  or  Cape 
Horn. 

Nothing  equals  the  beauty  and  mildness  of 
the  climate  of  the  equinoctial  region  on  the 
ocean.  While  the  trade  wind  blew  strongly, 
the  thermometer  kept  at  23  or  24  degrees  in 
the  day,  and  at  22  or  22*5  degrees  during  the 
night.  To  feel  the  full  charm  of  these  happy 
climates  bordering  on  the  equator,  the  passage 
from  Acapulco  or  the  coasts  of  Chili  to  Europe 
should  be  undertaken  in  a  very  rough  season. 
What  a  contrast  between  the  tempestuous  seas 
of  the  northern  latitudes,  and  the  regions  where 
the  calm  of  nature  is  never  disturbed  !  If  the 
return  from  Mexico  or  South  America  to  the 
coasts  of  Spain  were  as  expeditious  and  as  agree- 
able as  the  passage  from  the  old  to  the  new  con- 
tinent, the  number  of  Europeans  settled  in  the 
colonies  would  be  much  less  considerable  than 
it  is  at  present    The  sea  which  surrounds  the 


Azores  and  the  Bermuda  islands,  and  which 
is  traversed  in  returning  to  Europe  by  the  high 
latitudes,  is  called  by  the  Spaniards  by  the  sin- 
gular name  of  Golfo  de  las  JTeguas  (the  Mares' 
Gulf).  Colonists  who  are  not  accustomed  to 
the  sea,  and  who  have  led  solitary  lives  in  the 
forests  of  Guiana,  the  savannahs  of  the  Garaccas, 
or  the  Cordilleras  of  Peru,  dread  the  neighbour- 
hood of  the  Bermudas  more  than  the  inhabitants 
of  Lima  fear  at  present  the  passage  round  Cape 
Horn.  They  exaggerate  the  danger  of  a  navi- 
'gation  which  is  perilous  only  in  the  winter. 
They  defer  from  one  year  to  another  the  execu- 
tion of  a  project  which  appears  hazardous,  and 
death  very  often  surprises  them  in  the  midst  of 
the  preparations  which  they  make  for  their  re- 
turn. 

To  the  north  of  the  Cape  Verd  islands  we 
met  with  great  masses  of  floating  sea-weeds. 
They  were  the  tropic  grape,  focus  natans,  which 
grows  on  submarine  rocks,  only  from  the  equa- 
tor to  the  fortieth  degree  of  north  and  south  la- 
titude. These  weeds  seem  to  indicate  the  exist- 
ence of  currents  in  this  place,  as  well  as  to  the 
southwest  of  the  banks  of  Newfoundland.  We 
must  not  confound  the  latitudes  abounding  in 
scattered  weeds  with  these  banks  of  marine 
plants,  which  Columbus  compares  to  extensive 
meadows,  the  view  of  which  struck  with  terror 
the  crew  of  the  Santa  Maria  in  the  forty-second 


% 


10 

degree  of  longitude.  I  am  assured  from  the 
comparison  of  a  great  number  of  journals,  that 
in  the  basin  of  the  Atlantic  Northern  Ocean, 
there  east  two  banks  of  weeds  very  different 
from  each  other.  The  most  extensive  is  a  little 
west  of  the  meridian  of  Fayal,  one  of  the  Azores, 
between  the  twenty-fifth  and  thirty-sixth  degrees 
of  latitude*.  The  temperature  of  the  Ocean  in 
those  latitudes  is  from  sixteen  to  twenty  degrees ; 
and  the  north  winds,  which  sometimes  reign 
there  very  tempestuously,  drive  floating  isles  of 
sea-weed  down  into  the  low  latitudes  as  far 
as  the  parallels  of  twenty-four  and  even  twenty 
degrees.  The  vessels  which  return  to  Europe, 
either  from  Montevideo  or  the  Cape  of  Good 
Hope,  cross  these  banks  of  focus,  which  the 
Spanish  pilots  consider  as  at  an  equal  distance 
from  the  Antilles  and  Canaries;  and  they 
serve  the  less  instructed  mariner  to  rectify  his 
longitude.    The  second  bank  of  fucus  is  but 

*  It  appears  that  Phoenician  vessels  came  "  in  thirty  days 
sail,  with  an  easterly  wind,"  to  the  weedy  sea,  which  the  For* 
tngnese  and  Spaniards  call  mar  de  zargauo.  1  have  shown 
in  another  place,  that  the  passage  of  Aristotle,  De  Mirabil 
ed.  Duval,  p.  1157,  can  scarcely  he  applied  to  the  coasts  of 
Africa,  like  an  analogous  passage  of  the  Periplus  of  Scylax. 
Tableaux  de  la  Nature,  t.  i,  p.  98.  Supposing  that  this  sea, 
fall  of  weeds,  which  impeded  the  coarse  of  the  Phoenician  ves- 
sels, was  the  mar  de  zargasso,  we  need  not  admit,  that  the  an* 
cietits  traversed  the  Atlantic  beyond  thirty  degrees  of  west 
longitude  from  the  meridian  of  Paris. 
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little  known  ;  it  occupies  a  much  smaller  spaefe 
in  the  twenty-second  and  twenty-sixth  degrees 
of  latitude,  eighty  leagues  west  of  the  meridian 
of  the  Bahama  islands.  It  is  found  on  the 
passage  from  the  Caiques  to  the  Bermudas. 

Though  a  species  of  sea-weeds  *  has  been  seen 
with  stems  eight  hundred  feet  long,  the  growth 
of  these  marine  cryptogamia  being  extremely 
rapid,  it  is  not  less  certain,  that,  in  the  latitudes 
we  have  just  described,  the  fuci,  far  from' being 
fixed  to  the  bottom,  float  in  separate  masses  oh 
the  surface  of  the  water.     In  this  state,  the  ve- 
getation can  scarcely  continue  a  longer  time 
than  it  would  do  in  the  branch  of  a  tree  'torb 
from  it's  trunk ;   and  in  order  to  explain  bow 
moving  masses  are  found  for  ages  in  the  same 
position,  we  must  admit,  that  they  owe  their 
origin  to  submarine   rocks,  which,   placed  at 
forty  or  sixty  fathoms  depth,  continually  supply 
what  has  been  carried  away  by  the  equinoctial 
currents.    This  current  bears  the  tropic  grape 
into  the  high  latitudes,  toward  the  coast  of  Nor- 
way and  France ;  and  it  is  not  the  Gulf  Stream, 
as  some  mariners  think,  which  accumulates  the 
incus  to  the  south  of  the  Azores  *f~.    It  were  to 
be  wished,  that  navigators  heaved  the  lead  more 
frequently  in  these  latitudes  covered  with  weeds : 

*  The  baudreux  of  the  Falkland  islands ;  fucus  giganteus, 
Forster  ;  laminaria  pyrifera,  Lamour. 
t  Barrow,  Voyage  to  Cochinchioa>vol.  i,  p.  93. 
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•Arit  kamtKUd,  dbat  Batch  -pikfts  have  found  ft 

* 

-series  of ahoals  from  the  banks  ofNewfanndiaitil 
cm  for  as  the  coasts  of  Scotland,  fry  nftiftg  Jin* 
•composed  of  silk  thread  *. 

The  onuses  that  nniwt  these  weeds  tit  depths, 
<wbene  U  is  genstoaUy  thought  the  «a  is  slightly 
digitated,  are  not  sufficiently  know*.  We  torn 
ttn^ifam^taininow^  I*- 

hmmu-ouk,  >tbat  if  fcheiucias  adhere  to  the  roote 
$rifch  the  greatest  firmness  before  the  jdiaplay  af 
stis  Jnactifioatiaq,  at  separate?  with  gotat  fact&y 
after  this  tpariod,  *or  during  the  season  which 
anspen^s  It's  wgetatiem  tike  tfmt  of  the  Ifm^ 
(trial  jplants.  The  iteh  and  the  iwallusqas  Afc* 
gnaw  theorems  tof  tfie  seaweeds  no  doubt  40* 
tribute  also  te  dfttaefc  them  frog?  their  .roots. 

Worn  *he  ftwe  atyNseooad  degFtg/of  latitude,  we 
grand  the  surface  of4fee  sea  covered  with  flywg 
$aft  ^  which  ftferew  fttawsehws  {\\p  into  t^e  m 
turafoe,  Afteen,  or  *igh*eefl  feet,  #nd  fell  cfcxwn  qs 
Itoffeek.  I  do  iwt  .hesitate  to  spepk  ofwobc 
ject,  of  which  royagere  dieoovutie  as  freque^jjy 
ps  of  ddlpbios,  dhacks,  .seasickness  dnid  the  phps- 
pbopescenoetof  Ahe  ocean.  None  ofohese  otyect? 
can  foil  of  affording  interesting  oteenvatioos  it 
naturalists,  provided  they  make  tjbem  ttaftr  parr 

•  Fleurieu.  Voy.  of  the  Isis,  vol.  i,  p.  624.     (Labillar- 
(Ken,  Kcqt.  vol.  i,  p.  081.) 

t  Exocoetas  volitans. 
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ticular  fltudy*  Nature  is  an  inexhaustible  soiiuee 
of  investigation,  and  in  {proportion  as  the  domain 
of  science  is  extended,  she  presents  herself  *• 
those,  who  know  how  to  interrogate  her,  under 
forms  wftieh  they  have  never  yet  examined. 

I  (have  named  the  flying  fish  in  order  to  fiiittt 
attention  of  naturalists  on  the  enormous  site  of 
thc&r  natatory  bladder,  which,  in  an  animal  of 
6*4  inches,  is  3*6  inches  long,  0*9  of  an  inch 
broad,  and  contains  three  cubic  inches  and  a 
iialf  of  air.  As  this  bladder  takes  «p  more  than 
hailf  the  size  of  the  rfish,  it  lis  probable  that  it 
contributes  to  it's  lightness.  We  may  assert, 
that  this  reservoir  of  .air  is  more  fitted  for  flying 
than  swimming ;  for  the  experiments  *  made  by 
Mr.  Provenzal  and  myself,  have  proved,  that, 
even  m  the  species  which  are  provided  with  this 
Organ,  it  is  not  indispensably  necessary for /the 
movements  of  ascension  toward  the  surface  .of 
the  water.  In  a  young  flying  fish  5*8  inches 
long,  each  of  the  pectoral  fins,  which  serve  as 
brings,  presented  a  surface  to  the  air  of  9*7 
Square  inches.  We  observed,  that  the  nine 
branches  of  nerves,  which  go  to  the  twelve  rays 
of  these  fins,  are  almost  three  times  the  size  of 
the  nerves  that  belong  to  the  ventral  fins.  When 
the  former  of  these  nerves  are  excited  by  gal- 

*  Researches  on  the  respiration  of  fishes,  and  their  air- 
bladder,  in  the  Me  moires  de  la  Socfttfc  d'Arcueil,  vol.  ii, 
p.  359. 

x  2 


14 

vanic  electricity,  the  rays  which  support  the 
membrane  of  the  pectoral  fin  extend  with  five 
times  the  force  with  which  the  other  fins  fHoye 
when  galvanized  by  the  same  metals.  By  these 
means  the  fish  is  capable  of  throwing  itself  ho- 
rizontally twenty  feet  distance,  before  retouch- 
ing the  water  with  the  extremity  of  it's  fins. 
This  motion  has  been  aptly  compared  to  that  of 
a  flat  stone,  which,  thrown  horizontally,  bounds 
one  or  two  feet  above  the  water.  Notwithstand- 
ing the  extreme  rapidity  of  this  motion,  it  is  cer- 
tain, that  the  animal  beats  the  air  during  the 
leap,  that  is,  it  alternately  extends  and  closes  it's 
pectoral  fins.  The  same  motion  *  has  been  ob- 
served in  the  flying  scorpsena  of  the  rivers  of  Ja- 
pan, which  contains  also  a  large  air-bladder, 
with  which  the  great  part  of  the  scorpaenee,  that 
have  not  the  faculty  of  flying,  are  unprovided  ^. 
The  flying  fish,  like  almost  all  animals  which 
have  gills,  enjoy  the  privilege  £  of  equal  respira- 
tion for  a  long  time  both  in  water  and  in  air, 
by  the  same  organs  ;  that  is  by  extracting  the 
oxygen  from  the  atmosphere  as  well  as  from 
the  water  in  which  it  is  dissolved.  They  pass 
a  great  part  of  their  life  in  the  air,  bat 
this  life  is  at  best  but  an   unhappy  one.    If 

*  Lacepfede,  Histoire  uaturelle  des  Poissons,  vol.  iii,  p.  290. 
f    Sporeus,  s,  scrofa,  s   dactyloptera.     Delarochc,  Ann. 
du  Mus.  t.  14,  p.  189. 

t  Mfem.  d'Arcueil,  t.  ii,  p.  397. 
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they  escape  from  the  sea  to  avoid  the  voracity' 
of  the  dolphin,  they  meet  in  the  air  men-of-war 
birds,  albatrosses,  and  other  birds,  which  seize 
them  in  their  flight.  Thus,  on  the  banks 
of  the  Oroonoko,  herds  of  river  cavies?,  that 
rash  from  the  water  to  escape  the  crocodile, 
become  the  prey  of  the  jaguar,  which  waits  their 
arrival. 

.  I  doubt,  however,  if  the  flying  fish  spring  out 
of  the  water  merely  to  escape  the  pursuit  of 
their  enemies.  Like  swallows,  they  move  by 
thousands  in  a  right  line,  and  in  a  direction 
constantly  opposite  to  that  of  the  waves.  In  our 
own  climates,  on  the  brink  of  a  river,  the  limpid 
waters  of  which  are  illumined  by  the  rays  of  the 
sun,  we  often  see  solitary  fish,  with  no  motive  of 
fear,  bound  above  the  surface,  as  if  they  felt 
pleasure  in  breathing  the  air.  Why  should*  not 
these  gambols  be  more  frequent  with  the  flying- 
fish,  which  from  the  strength  of  their  pectoral 
fins,  and  the  smallness  of  their  specific  gravity}", 
can  so  easily  support  themselves  in  the  air  ?  I 
invite  naturalists  to  examine  whether  other  fly- 
ing fish,  for  instance  the  exocoetus  exi liens,  the 
trigla  volitans,  and  the  t.  hirundo,  have  as  ca- 
pacious an  air-bladder  as  the  flying  fish  of  the 
tropics.    This  last  follows  the  heated  waters  of 

*  Cavia  capybara,  L.     Thick-nosed  tapir,  Pennant. 
+  Cuvicr,  in  the  Ann.  du  Mas.  t.  i4,  p.  166  ;   and  DeJa* 
roche,  ibid.  p.  202  (note). 
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the  Golf  Stream  when  they  flow  toward  the 
north*  The  ship  boys  amuse  themselves  with 
cutting  off  a  part  of  the  pectoral  &»,  and  assert, 
that  these:  wings  grow  again ;  which  seems  to  me 
not  unlikely,  from  facte  observed  in  other  fami- 
lies* of  fishes. 

At  the  time  I  left  Paris,  experiments  made*  at 
Jamaica,  by  Dr.  Brodbelt  *,  on  the  air  contain- 
ed' in  the  natatory  bladder  of  the  sword-fish  -J-, 
bad'  made  some  naturalists  think,  that,  node*  tbr 
tropics,  in  the  sea  fish,  this  organ,  was*  filled 
with' pane  oxygen  gas.  Full  of  this  idea,  I  wad 
surprised  at  finding  in  the  air-bladder  of  the -fly^ 
ing  fish*  dnly  Q>04  o£  oxygen  to  0*94  06  mmto  and 
0°  2:  of  carbonic  acid.  The  proportion  of!  thi*  test 
gas,  measured  by  the  absorption  of  lime  water  iir 
graduated  tubes  J>  appeared  more  constant  thai* 
that  of  the  oxygen,  of  which  some  individuals 
yielded  almost  double  the  quantity.  From  the' 
curious  phenomena  observed  by  Mr.  Bint*  Con* 
figliaohi>  and  Delaroehe  $,  we  might  suppose, 
that  the  sword-fish]  dissected  by  Dr.  Brodbelt 
had  inhabited  the  lower  strata?  of.  the  oeeao> 

*  Duncan's  Add.  of  Medicine,  1790*  p.  383.  Nicholson's 
Joura.  of  Nat.  Phil.,  4to.  ed.f  vol.  i,  p.  264. 

f  Xiptiias  gtaftus.     Lin. 

J  Anthracometere,  curted  tabefr  witff  a  Krfge  hall:  See 
my  Essays  on  the  atmosphere,  plate  1  (German). 

$  Mem.  d'Arctieil,  vol.  i,  p.  967.  Ann.  da  Has.  t  14, 
p.  184— &17,  0nd  846-489*    Conbgliaehi  sriF  Analisi  dell 
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wbere0omefidhi#lwre  te  touch/as  <*9B<of  up* 
gea  m  their  Ait 4>tedder. 

The  1st  of  July>  ini  17*  42  latitude  arid 
34°  21'  longftuA^  we  mkt  with  flit  tfroob  of  a 
Yerad^cf  which  we  distinguished  the  mast  oo* 
Tcr^d  with  floating  seaweed.  This  shipwreck 
eould  not  have  takes  place  in  a  rittoer  where 
the  sea  is  constantly*  ^alrn* .  The  wreck  caMg 
perhaps-  from  the  Mormijr  seas  of  tihd  nwrth,  and 
might  he  driven  bank  to  thfc  point  Where  tktf 
vessel  had  pertehedy  carried  oa  b£  thfcft  eottttiotu 
didary  whirl  which*  the  watriw  <ff  the  AJOUtttto 
nhderg6  ih  the  ttortftfefiu  Iretotepbetfo, 

On  the  3d  and  4th*  we  crossed  ihafcpart  ef  tfeK 
ocean,  where  the  charts  indicate  the  bank  *f»  of 
the  Ma&sfroom ;  towvLtd  night  m  altered  our 
course  to  avoid  this  danger,  the  existence  of 
which  is  as  doubtful  a&  that  of  the  isles  Four 


Aria  contenuta  nella  Vesica  natatoria,  PavTa,  1809. 
employed  eight  months  in  experiments  on  the  respiration  of 
fishes,  i&r.  Provenzal  and  myself  observed,  that  the  fishes 
absorbed  not  only  oxygen,  bat  also  aiaot,  and  that  the  Quanti- 
fy of  this  azot  absorbed  differs  in  individuals  of  the  same  spe- 
cies. The  oxygen  inhaled  was  very  far  from  being  equalled 
by  the  carbonic  acid,  which  the  fish  exhale  from  the  whole 
surface  of  their  body ;  and  these  fhcts  tend  to  prove*  that  the 
proportion  of  oxygen  and  azot  vary  in  the  air-vessel,  accord- 
ing as  the  vital  action  of  the  gills  and  the  skin  is  modified  by- 
the  greater  or  less  pressure,  which  the  fish  undergoes  at  dif- 
ferent depths. 

*  Trigla  cucullus. 
+  Borda,-Voyage  de  la  Flore,  vol.  ii,  p.  814. 
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seoo  and  St.  Anne*.  It  would  have  been  per- 
haps as  prudent  to  have  continued  oar  coarse. 
The  old  charts  are  filled  with  rocks,  some  of 
which  really  exist,  bat  the  greater  part  are  ow- 
ing to  those  optical  illusions,  which  are  more 
frequent  at  sea  than  in  inland  countries.  The 
position  of  the  real  dangers  is  generally  indicated 
by  chance ;  they  have  been  seen .  by  pilots  who 
were  several  degrees  out  in  their  longitude,  and 
we  might  be  certain  of  meeting  neither  with 
rocks  nor  breakers,  if  we  directed  our  coarse  to- 
ward the  points  where  they  are  laid  down  on  the 
maps.  As  we  approached  this  pretended  Maal- 
s t room,  we  observed  no  other  motion  in  the 

*  Jeffery's  and  Van-£eulen's  charts  indicate  four  islands, 
which  are  only  imaginary  dangers :  the  islands  Garca  and 
St.  Anne,  to  the  west  of  the  Azores  $  the  Green  island  (la- 
titude 44°  62*,  longitude  28°  300  and  the  isle  of  Fonseco  (la- 
titade  13°  15',  longitude  57°  10/).  How  is  it  possible  to  be- 
lieve in  the  existence  of  four  islands  in  latitudes  crossed  by 
thousands  of  vessels,  when  of  so  many  small  rocks  and  shoals* 
announced  by  credulous  pilots  for  a  century  past,  there  are 
scarcely  above  two  or  three  that  are  real  ?  As  to  the  general 
question,  what  is  the  degree  of  probability  we  may  admit,  that 
an  islet  visible  at  the  distance  of  a  league  may  be  discovered 
between  America  and  Europe,  we  might  submit  this  to  a  ri- 
gorous calculation,  if  we  knew  the  number  of  ships  that  have 
annually  crossed  the  Atlantic  these  three  centuries  pasty  and 
if  regard  be  had  to  the  unequal  distribution  of  those  vessels 
in  different  latitudes.  If  the  Maal-stroom  were,  as  Van 
Keulen  admits,  in  10°  of  latitude  and  39°  30' of  longitude, 
we  should  have  crossed  it  the  4th  of  June. 
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waters  than  the  effect  of  a  current  which  bore 
to  the  north-west,  and  which  hindered  us  from 
diminishing  our  latitude  as  much  as  we  wished. 
The  force  of  this  current  augments  as  we  ap- 
proach the  new  continent ;  it  is  modified  by  the 
configuration  of  the  coasts  of  Brazil  and  Guiana, 
and  not  by  the  waters  of  the  Oroonoko  and  the 
Amazons,  as  some  naturalists  pretend. 

From  the  time  we  eotered  the  torrid  zone,  we 
were  never  wearied  with  admiring,  every  night, 
the  beauty  of  the  southern  sky,  which,  as  we  ad- 
vanced toward  the  south,  opened  new  constella- 
tions to  our  view.  We  feel  an.  indescribable 
sensation,  when,  on  approaching  the  equator, 
and  particularly*  on  passing  from  one  hemisphere 
to  the  other,  we  see  those  stars,  which  we  have 
contemplated  from  our  infancy,  progressively 
sink,  and  finally  disappear.  Nothing  awakens 
in  the  traveller  a  livelier  remembrance  of  the 
immense  distance  by  which  he  is  separated  from 
bis  country,  than  the  aspect  of  an  unknown 
firmament.  The  grouping  of  the  stars  of  the 
first  magnitude,  some  scattered  nebulae,  rival- 
ing in  splendor  the  milky  way,  and  tracks  of 
space  remarkable  for  their  extreme  blackness, 
give  a  particular  physiognomy  to  the  southern 
sky.  This  sight  fills  with  admiration  even  those, 
who,  uninstructed  in  the  branches  of  accurate 
science,  feel  the  same  emotion  of  delight  in  the 
contemplation  of  the  heavenly  vault,  as  in  the. 
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view  of  a  beautiful  landscape,  or  a  magertic  stf& 
A  traveller  baa  Aor  need  of  being  a  botanist* to 
recognize  the  torrid  zone  ott  the  mere  aspect  ef 
it?*  vegetation ;  and  without  having  acquired  ail? 
notions  d  astronomy,  WitboOt  any  acquaintance 
with  the  celestial  charts  of  Flamstead  and  de  la 
Cailfe,  he  feels  he  is  not  in  Boropo,  When  he  sees 
the  immense  gonstellation  of  the  Ship,  or  the 
phosphorescent  clouds  of  Magellan,  arise  on  the 
horizon.  The  heaven,  and  the  earth,  ever? 
thing  in  the  equinoctial  regions*  assume*  an 
exotic  character. 

The  lower  regions  of  the  air  were  loaded  #ftb 
vapdra  -for  some  days,  We  saw  distinctly forth* 
first  time  the  Crass  of  the  SotKh  only  in  ffi* 
night  of  the  4« h  and  5th  of  July,  in  the  sfatfteeMfe 
degree  of  latitude ;  it  wafc  strongly  inclined,  attd 
appeared  from  time  to  time  between  the  clouds, 
the  centre  of  whicb,  furrowed  by  miMmdttised 
ligfctbkigs,  reflected  A  silVBr  tfgfhti  If  a  tittVtffer 
may  be  permitted  t&  speafif  of  Ms  perdetttiPemo" 
ttais,  I  shaft  add,  that  in  this*  night  I  saw  dne  of 
tbfc  reveries  of  my  earliest  youth  accomplished. 

When  \*e  begfotofix  our  eyes  od  geographical1 
maps*  and  read  the  narratives  of*  navigators,  wfc 
feel  for  certain*  eottttttie*  and1  elimatfer  *  sort  of 
predilection^  for  which  we  know  not  how  to  de- 
ciMMMr  a»  a  more  advanced^  period  of  Mfe.  These 
iaspicssfone,  however,  e&eretee  0  eoteideWibte 
iniueac*  cmr  our  dewrmiaatiotts1;  emdJfrema 


sort  of  itsttattt  we  endeavour  to  donittttl  *ur* 
selves  with  objects,  on  which  the  mind  has>  tottg' 
been  fixed  as  by  a  secret  eharm>  A*  &perib& 
when  I  studied  the  heavens,  not  with  the  kAett~ 
tioa  of  devoting  myself  to  astronomy,  but  only 
ta.acquire  a  knowledge  of  the  stars,.  I  wate  agU 
tated  by  &  fear  unknown:  to  those  Wtttyfov^a 
sedentary  Hfet  14  seemed  paiiiM  td  me  t»  t«- 
nounoe  the  hope  of  beholdiag  those-  beautifitf 
constellations, .  which  banter  the  sotttyheftf  p&& 
Impatient  to  rove  in  the  equinoctial  regtoMx,F 
could  not  raise  my  eyes  toward  the  starry  v&nW 
without  thinking  of  the  Ccosi  of  thr  Scttttb*  mS 
without  recaflling  the  sublime  passage  of  Dbii&V 
which  the  most  celebrated*  coramentaitora 
applied  te  this  constellation ; 

lo  mi  volsi  a  man  desira  e  posi  meote 
All"  a1th>  polo  e  vidi  quattro  stelle 

DTHrte  rtmifW  cl^fldfa  prim*  gente. 


Goder  parca  lo  owl  dMor  fiammeUe  ; 

O  settcotrional  vedovo  sito 

l*6i  cfae*  privato  ae'  cfT  mirar  quelle  f 

The  pleasure  we  feft  on  discovering"  the?  south* 
ern  Gross  was  w&rmly  share*  by  aucfc  of  flic1 
omw  as  had  lived  in  ttftf  cttlOtiiesi  In  the  soli- 
tude of  the  seas,  we  hail  a  star  as  a  friend*,  frottf 
whom  we:  have  long"  been?  separated.  Among 
the  Portuguese  «*d:the  S^witti^s  p€teiriferm<^' 
ti*w  seen  to>  jwtftfeMf  this*  feelifcg ;  a  Mfigfotilf 


sentiment  attaches  tbem  to  a  constellation,  the 
form  of  which  recalls  the  sign  of  the  faith  plant- 
ed by  their  ancestors  in  the  deserts  of  the  new 
world. 

The  two  great  stars  which  mark  the  summit 
and  the  foot  of  the  Cross  having  nearly  the  same 
right  ascension,  it  follows  hence,  that  the  con- 
stellation is  almost  perpendicular  at  the  moment 
when  it  passes  the  meridian.  This  circumstance 
is  known  to  every  nation,  that  lives  beyond  the 
tropics,  or  in  the  southern  hemisphere.  It  has 
been  observed  at  what  hour  of  the  night,  in  dif- 
ferent seasons,  the  Cross  of  the  South  is  erect,  or 
inclined.  It  is  a  time-piece  that  advances  very 
regularly  near  four  minutes  a  day,  and  no  other 
group  of  stars  exhibits,  to  the  naked  eye,  an  ob- 
servation of  time  so  easily  made.  How  often 
have  we  heard  our  guides  exclaim  in  the  savan- 
nahs of  the  Venezuela,  or  in  the  desert  extending 
from  Lima  to  Truxillo,  "  Midnight  is  past,  the 
Cross  begins  to  bend  !  "  How  often  those  words 
reminded  us  of  that  affecting  scene,  where  Paul 
and  Virginia,  seated  near  the  source  of  the  river 
of  Lataniers,  conversed  together  for  the  last 
time,  and  where  the  old  man,  at  the  sight  of  the 
southern  Cross,  warns  them,  that  it  is  time  to 
separate. 

.  The  last  days  of  our  passage  were  not  so  hap- 
py, as  the  mildness  of  the  climate,  and  the  calm- 
ness of  the  ocean,  had  led  us  to  hope.    The  dan*- 
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gers  of  the  sea  did  not  disturb  our  enjoyments, 
but  the  germe  of  a  malignant  fever  discovered 
itself  as  we  drew  near  the  antilles.    Between 

# 

decks  the  ship  was  excessively  hot,  and  very 
much  encumbered.  From  the  time  we  passed 
the  tropic,  the  thermometer  was  at  thirty-four 
or  thirty-six  degrees.  Two  sailors,  several  pas- 
sengers, and,  what  is  remarkable  enough,  two 
negroes  from  the  coast  of  Guinea,  and  a  njiulatto 
child,  were  attacked  with  a  disorder  which  ap- 
peared epidemic.  The  symptoms  were  not 
equally  alarming  in  them  all;  nevertheless,  se- 
veral persons,  and  especially  the  most  robust, 
fell  into  a  delirium  after  the  second  day,  and  felt 
a  total  prostration  of  their  strength.  The  indif- 
ference which  prevails  on  board  packet  boats, 
for  every  thing  that  does  not  regard  the  working 
of  the  ship,  and  the  quickness  of  the  passage, 
prevented  the  captain  from  employing  the  ordi- 
nary means  of  diminishing  the  danger  which 
threatened  us.  No  fumigation  was  made.  A 
Gallician  surgeon,  ignorant  and  phlegmatic,  or- 
dered bleedings,  because  he  attributed  the  fever 
to  what  he  called  heat  and  corruption  of  the 
blood.  There  was  not  announce  of  bark  on 
board ;  we  had  forgot  to  take  any  with  us,  be- 
cause, being  more  occupied  with  our  instruments 
than  our  health,  we  thought  too  carelessly,  that 
this  salutary  production  of  Peru  could  not  fail  to 
foe  fonnd  on  board  a  Spanish  vessel. 
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-TheAifh  of . July,  a  sailor,  who  was  near  -expir- 
ing, recovered  his  health  from  a  dreumstaBoe 
that  is  worthy  of  being  mentioned.  H»  ham- 
mock  was  so  hung,  that  there  was  not  *eti  inches 
between  his  fece  and  the  deck,  it  (was  impos- 
sible to  administer  the  sacraments  in  ibis  titaa- 
tiop;  for,  agreeably  to  the  custom  aboard  Spa- 
ntah  vessels,  the  viaticum  -ought  -to  be  carried  by 
the  ttgbt  of  tapers,  and  followed  by  the  whole 
•epew.  The  patient  was  removed  dnto  an  airy 
place,  sear  the  hatchway,  where  a  wall  square 
birth  had  been  formed  with  mil  cloth.  Here 
he  was  to  remain  till  he  died,  which  was  an 
event  expected  every  moment ;  but  passing  from 
an  air  extremely  heated,  stagnant,  and  (ftHed 
with  miasma,  into  fresher  and  purer  air,  which 
was  renewed  every  instant,  he  gradually  revived 
from  his  lethargic  state.  His  recovery  dated 
from  the  day  when  he  quitted  the  middle  deck ; 
and  as  often  in  medicine  the  same  facts  are  cited 
in  support  of  systems  diametrically  opposite ; 
this  recovery  confirmed  our  doctor  in  his  ideas 
of  the  inflammation  of  the  blood,  and  the  J&eees- 
sity  of  bleeding,  evacuating,  and  all  the  asthenic 
remedies.  We  soon  felt  the  fatal  effects  of  this 
treatment ;  and  wished  more  than  ever  to  reach 
the  coasts  of  America. 

For  several  days  the  pilot's  reckoning  differed 
1°  12*  in  longitude  from  that  of  my  timekeeper. 
This  difference  was  owing  less  to  the  general  cur- 
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xent,  which  I  hare  called  the  rorrmf  of  rotation, 
than  to  that  particular  movement,  which  draw- 
ing the  waters  toward  the  north-west,  from  the 
ooast  of  Brazil  to  the  Antilles,  shortens  the  pas- 
sage from  Cayenne  to  (Suadaloupe*.  The  I2th 
of  July,  I  thought  I  might  foreteH  oor  seeing 
land  the  next  day  before  sunrise.  We  found 
ourselves  then,  aocordii^  to  my  observations, » 
latitude  10°  4&,  apd  west  longitude  WP  W. 
A  few  series  of  lunar  distances  confirmed  the 
^hronometrical  result ;  t>pt  we  were  surer  of  the 
position  of  the  vessel,  than  of  that  of  the  land  to 
which  we  directed  onr  course,  and  which  was  so 
differently  placed  in  the  French,  Spanish,  and 
English  charts.  The  longitudes,  deduced  from 
Che  accurate  observations  of  Messrs.  Ghurruca, 
Fidalgo,  and  Noguera,  were  not  published  at 
this  period. 

The  pilots  trusted  more  to  the  log  than  the 
time-keeper ;  they  smiled  at  the  prediction  of 
speedily  making  the  land,  and  thought  them- 
selves two  or  three  days  sail  from  the  coast.  It 
was  therefore  with  great  pleasure,  that  on  the 
13th,  toward  six  in  the  morning,  I  learnt  that 

*  In  the  Atlantic  Ocean  there  is  a  space,  where  the  waftqpr 
is  constantly  milky,  though  the  sea  is  very  deep.  This  curious 
phenomenon  exists  in  the  parallel  of  the  island  of  Dominica, 
very  near  the  57th  degree  of  longitude.  May  there  not1)e 
in  this  place  some  sunk  volcanic  islet,  mere  easterly  still  than 
Stadbftdoes? 
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very  high  land  was  seen  from  thfe  mast-head, 
though  not  clearly,  as  it  was  surrounded  with  a 
thick  fog.  The  wind  blew  hard,  and  the  sea 
was  very  rough.  .  Large  drops  of  rain  fell  at  in- 
tervals, and  every  appearance  menaced  tempes- 
tuous weather.  The  captain  of  the  Piiarro  in- 
tended to  pass  through  the  channel,  which  se- 
parates the  isle  of  Tobago  from  that  of  Trinidad; 
and  knowing  that  our  sloop  was  very  slow  in 
tacking,  he  was  afraid  of  falling  to  leeward  to- 
ward the  south,  and  approaching  the  Bocca-deL- 
Drago.  We  were  in  fact  surer  of  our  longitude 
than  of  our  latitude,  having  had  no  observation 
at  noon  since  the  11th.  Double  altitudes  which 
I  took  in  the  morning,  after  Douwes's  method, 
placed  us  in  1 1°  6'  50",  consequently  15"  north 
of  our  reckoning.  The  impetuosity,  with  which 
the  great  river  Oroonoko  throws  it's  waters  into 
the  ocean,  may  undoubtedly,  in  these  latitudes, 
increase  the  strength  of  the  currents  ;  but  what 
has  been  stated  respecting  the  change  of  color 
and  the  saltness  of  the  water,  at  sixty  leagues 
from  the  mouth  of  the  Oroonoko,  is  a  fable  in- 
vented by  the  coasting  pilots.  The  influence  of 
the  most  considerable  rivers  of  America,  such  as 
the  Amazons,  the  Plata,  the  Oroonoko,  the  Mis- 
sissipi,  and  the  Magdalena,  is  restricted,  in  this 
respect,  within  much  narrower  limits  than  is 
generally  thought. 

Although  the  result  of  the  double  altitudes  of 
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the  sua  proved  clearly,  that  the  high  land  in  the, 
horizon  was  not  Trinidad,  but  Tobago,  the  cap- 
tain continued  to  steer  N.  N.  W.,  in  search  of  this 
latter  island,  which,  even  in  Borda's  chart,  is 
placed  5'  too  far  south.    We  can  scarcely  be- 
lieve, that  on  coasts  frequented  by  every  trading 
nation,  such  enormous  errors  in  latitude  should 
be  thus  perpetuated  for  ages.     Having  discussed 
this  matter  in  another  place  *,  it  is  sufficient  here 
to  observe,  that  even  in  the  last  chart  of  the 
West  Indies,  published  by  Mr.  Arrowsmith,  in 
1803,  consequently  a  long  time  after  the  la- 
bours of  Churruca,  the  latitudes  of  the  different 
3ftpes  of  Tobago  and  Trinidad,  are  still  from  six 
to  eleven  minutes  erroneous. 
*  An  observation  of  the  meridian  altitude  of  the 
km  fully  confirmed  the  latitude  obtained  by 
Douwes's  method.    No  more  doubt  remained 
respecting  the  position  of  the  vessel,  with  respect 
to  the  island,  and  we  resolved  to  double  Cape 
tforth  in  Tobago,  to  pass  between  this  island  and 
Srenada,  and  steer  toward  a  port  in  Margaretta, 
[n  these  latitudes  we  ran  at  every  moment  the 
uk  of  being  taken  by  privateers  ;  but  happily 
or  us  the  sea  was  very  rough,  and  a  small  Eng- 
ish  cutter  passed  without  hailing  us.     As  to 
At.  Bonpland  and  myself,  we  were  less  afraid 
>f  this,  since,  as  we  were  so  near  the  continent 

•  Oba.  Ast.  p.  35  to  39,  and  Introduction,  p.  30.  (Chart 
f  the  Atlantic  Ocean.     Sixth  edition.) 
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of  America,  we  were  sure  of  not  being  carried 
back  to  Europe. 

The  island  of  Tobago  presents  itself  under  a 
very  picturesque  aspect.  It  is  a  heap  b#  rocks 
carefully  cultivated.  The  dazzling  whiteness  of 
the  stone  forms  an  agreeable  contrast  with  the 
verdure  of  some  scattered  tufts  of  trees.    Gy- 

a 

findric  and  very  lofty  opuntia  crown  the  top  of 
the  mountains,  and  give  a  peculiar  physiognomy 
to  this  tropical  landscape.  Their  sight  alone  is 
sufficient  to  remind  the  navigator,  that  tie  has 
arrived  at  an  American  coast ;  for  cactuses  are 
exclusively  peculiar  to  the  New  World,  as  heath* 
to  the  Old*.  The  north-west  part  of  the  island 
of  Tobago  is  the  least  mountainous ;  according 
to  the  angles  of  height,  taken  with  the  sextant, 
tiie  most  lofty  points  of  the  coast  do  not  appear 
to  exceed  140  or  150  toises.  At  South-west 
Cape,  the  land  descends  toward  Saody  Point, 
the  latitude  of  which  I  found  to  be  UP  2&  1$', 
and  the  longitude  62°  47'  30".  We  perceived 
several  rocks  on  a  level  with  the  water,  on  which 
the  sea  broke  violently,  and  we  distinguished  a 
great  regularity  in  the  inclination  apd  direction 
of  the  strata,  which  dip  to  the  south-west  at  ao 
angle  of  60°.  It  were  to  be  wished,  that  the 
tour  of  the  West  Indies,  from  the  coasjt  of  Paria 
to  Cape  Florida,  were  made  by  a  good  mineral- 

*  Essay  oo  the  Physiognomy  of  Plants.  Sec  my  Vifews 
of  Nature,  vol.  i,  p.  47. 
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ogist,  who  would  examine  this  ancient  chain  of 
mountains  broken  by  the  action  of  currents, 
earthquakes,  and  volcanoes. 

After  having  doubled  the  north  cape  of  To- 
bago, and  the  small  island  of  St.  Giles,  we  were 
alarmed  with  the  news  of  an  enemy  €  squadron 
seen  from  the  mast-head  ;  the  passengers  were; 
in  the  utmost  consternation,  for  several  had  laid 
oat  their  small  fortunes  in  goods,  which  they 
counted  on  selling  in  the  Spanish  colonies.  The 
squadron  seemed  motionless,  and  we  soon  dis- 
covered, that  what  we  had  taken  for  ships  was 
a  multitude  of  separate  rocks  *. 
.  We  crossed  the  shoal  which  joins  Tobago  to 
the  island  of  Grenada.  The  color  of  the  sea  had 
no  visible  change :  but  the  centigrade  thermo- 
meter, plunged  into  the  water  at  some  inches 
depth,  rose  only  to  23° ;  while  farther  at  seal 
eastward  on  the  same  parallel,  and  equally  near 
the  surface,  it  kept  at  25*6°.  Notwithstanding 
the  currents,  the  cooling  of  the  water  indicated 
the  existence  of  the  shoal,  which  is  noted  but  in 
a  small  number  of  charts.  The  wind  slacked 
after  sunset,  and  the  clouds  disappeared  as  the 
moon  reached  the  zenith.  The  number  of  fall- 
ing stars  was  very  considerable  both  this  and  the 
following  nights;  they  appeared  less  frequent 
toward  the  north   than   the  south  over  Terra 

*  Perhaps  the  rocks  called  the  Hcrmanas  (the  Slaters). 
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Firma,  which  we  began  to  coast.  This  portion 
seems  to  prove  the  influence  of  local  causes  on 
meteors,  the  nature  of  which  is  not  yet  suffi- 
ciently known  to  us. 

The  1 4th  at  sunrise,  we  were  in  sight  of  the 
Bocca-del-Drago.    We  distinguished  the  island 
Cbacachacarreo,    the  most  westerly  of  those 
islands  which  are  placed  between  Cape  Paria 
and  the  north-west  cape  of  Trinidad.    When  we 
were  five  leagues  distant  from  the  Coast,  we  felt, 
near  Punta  de  la  Baca,  the  effect  of  a  particular 
current,  which  drew  the  ship  toward  the  south. 
The  motion  of  the  waters  which  flow  through  the 
Bocca-del-Drago,  and  the  action  of  the  tides, 
occasion  an  eddy.      We  hove  the  lead,   and 
found  from  thirty-six  to  forty-three  fathoms  on 
a  bottom  of  very  fine  green  clay.    According  to 
the  rules  established  by  Danipier*,  we  ought 
not  to  have  expected  so  little  depth  near  a  coast 
formed  by  very  high  and  perpendicular  moun- 
tains.   We  continued  to  heave  the  lead  till  we 
reached  Cabo  de  ires  Puntas,  and  we  every  where 
found  shallow  water,  apparently  indicating  the 
prolongation  of  the  ancient  coast.     In  these  la- 
titudes the  temperature  of  the  sea  was  twenty- 
three  or  twenty-four  degrees,  consequently  from 
1*5  to  two  degrees  less  than  in  the  open  ocean, 
beyond  the  edges  of  the  bank. 

Cape  Three  Points,  the  name  given  to  it  by 

•  Voyage  round  the  Worid,  vol.  ii,  p.  476. 
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Columbus  himself*,  is,  according  to  my  obser- 
vations, in  65°  4'  5"  longitude.  It  seemed  to  us 
so  much  the  more  elevated,  as  the  clouds  con- 
cealed from  us  the  view  of  it's  indented  top.  The 
physiognomy  of  the  mountains  of  Paria,  their 
color,  and  especially  their  generally  rounded 
forms,  made  us  suspect,  that  the  coast  was  gra- 
nitic ;  but  we  afterwards  recognized  how  delu- 
sive, even  for  those  who  have  passed  their  lives 
in  scaling  mountains,  are  opinions  respecting 
the  nature  of  rocks  seen  at  a  distance. 

A  dead  calm,  which  lasted  several  hours,  per- 
mitted us  to  determine  with  exactness  the  inten- 
sity of  the  magnetic  forces  opposite  the  Cabo  de 
ires  Punt  as.  This  intensity  was  greater  than  in 
the  open  sea,  to  the  east  of  the  island  of  Tobago, 
in  the  ratio  of  237  to  229.  During  the  calm 
the  current  drew  us  on  rapidly  to  the  west.  It's 
velocity  was  three  miles  an  hour,  and  increased 
as  we  approached  the  meridian  of  Testigos,  a 
heap  of  rocks  which  rise  up  amidst  the  waters. 
At  the  setting  of  the  Moon,  the  sky  was  covered 
with  clouds,  the  wind  freshened  anew,  and  the 
rain  descended  in  one  of  those  torrents,  which 
are  peculiar  to  the  torrid  zone,  and  to  which  we 
were  often  exposed  during  our  inland  excur- 
sions. 

The  malady  which  had  broke  out  on  board 
the  Pizano  had  made  rapid  progress,  from  the 

*  Month  of  August,  1698. 
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time  we  came  on  the  coasts :  the  thermometer 
kept  regularly  during  the  night  between  twenty- 
two  and  twenty-three  degrees,  and  during  the 
day  from  twenty-four  to  twenty-seven.  The 
congestions  toward  the  head,  excessive  dryness 
of  the  skin,  extreme  weakness,  all  the  symptoms 
grew  more  alarming ;  but  having  almost  reach- 
ed the  end  of  our  voyage,  we  flattered  ourselves, 
that  all  who  were  sick  would  be  restored  to 
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health,  as  soon  as  we  could  land  them  at  the  isle 
of  St.  M  argaretta,  or  the  pott  of  Cumana,  dis- 
tinguished for  their  great  salubrity. 

This  hope  was  not  altogether  realized.  The 
youngest  of  the  passengers  attacked  with  the 
malignant  fever  was  happily  the  first  and  only 
victim.  He  was  an  Asturian,  nineteen  years  of 
age,  the  only  son  of  a  poor  widow.  Several  cir- 
cumstances rendered  the  death  of  this  young 
man  affecting.  His  features  bore  the  marks  of 
sensibility,  and  a  great  mildness  of  disposition  ; 
he  had  embarked  against  his  inclination,  and 
his  mother,  whom  he  had  hoped  to  assist  by  the 
produce  of  his  labors,  had  sacrificed  her  own 
.  tenderness  to  the  idea  of  securing  the  fortune  of 
her  son,  by  sending  him  to  the  colonies  to  a  rich 
relation,  who  resided  at  the  isle  of  Cuba.  The 
unfortunate  young  man  expired  the  third  day  of 
his  illness,  having  fallen  from  the  beginning  into 
a  lethargic  state  interrupted  by  fits  of  delirium. 
The  yellow  fever,  or  black  vomiting,  at  Vera 
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Cruz,  scarcely  carries  off  the  sick  with  so  alarm- 
ing a  rapidity.  Another  Asturian,  still  younger, 
did  not  leave  one  moment  the  bed  of  his  dying 
friend,  and,  what  is  very  remarkable,  did  not 
contract  the  disorder.  He  was  to  follow  his 
countryman  to  St.  Jago  de  Cuba,  by  whom  lie 
was  to  be  introduced  to  the  house  of  this  rela- 
tion, on  whom  all  their  hopes  depended.  No- 
thing could  be  more  affecting  than  the  sorrow 
of  him  who  had  survived  his  friend,  and  who 
bewailed  with  bitterness  the  fatal  counsels, 
which  had  thrown  him  on  a  foreign  climate j 
where  he  found  himself  abandoned,  and  without 
support. 

We  were  assembled  on  the  deck,  absorbed  in 
melancholy  reflections.  It  was  no  longer 
dottbtfhl,  that  the  fever  which  raged  on  board  ' 
had  assumed  in  these  last  days  a  fatal  aspect. 
Our  eyes  were  fixed  on  a  hilly  and  desert  coast, 
oti  which  the  Moon,  from  time  to  time,  shed  it's 
light  athwart  the  clouds.  The  sea,  gently  agi- 
tated, shone  with  a  feeble  phosphoric  glittering. 
Nothing  was  heart!  but  the  monotonous  cry  of 
aferirlargfe  sea-birds,, flying  toward  the  shore. 
A  profound  calm  reigned  over  these  solitary 
Abodes^  but  this  calm  of  nature  was  in  discord- 
ance with  the  painful  feelings  by  which  we  were 
oppressed.  About  <eight  the  dead  man's  knell 
was  slowly  tolled  ;•  at  this  lugubrious  sound,  the 
sailors  ceased  their  labor,  and  threw  themselves 
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on  their  knees  to  offer  a  momentary  prayer ;  an 
affecting  ceremony,  which,  while  it  brought  to 
our  remembrance  those  times,  when  the  primitive 
Christians  considered  themselves  as  members 
of  the  same  family,  seemed  to  blend  mankind 
into  one  common  feeling  from  the  sentiment  of 
a  common  evil.  The  corpse  of  the  Asturian  was 
brought  upon  deck  during  the  night,  and  the 
priest  entreated,  that  it  might  not  be  committed 
to  the  waves  till  after  sunrise,  in  order  to  pay  H 
the  last  rites,  according  to  the  usage  of  the  Rom- 
ish church.  There  was  not  an  individual  on 
board,  who  did  not  sympathise  with  the  fate  of 
this  young  man,  whom  we  had  beheld,  but  a 
few  days  before,  full  of  cheerfulness  and  health. 
The  event  I  have  just  related  proved  the  dan- 
ger of  this  malignant  fever*,  the  victims  of  which, 
we  apprehended,  might  be  very  numerous,  if  a  con- 
tinuance of  calms  should  lengthen  the  passage 
from  Cumana  to  the  Havannah.  On  board  a  ship 
of  war,  or  a  transport,  the  death  of  a  fewindividuals 
commonly  makes  no  more  impression,  than  the 
sight  of  a  funeral  procession  in  a  populous  city : 
not  so  on  board  a  packet,  the  crew  of  which  are 
few  in  number,  and  where  the  persons  who  have 
the  same  end  in  view  form  habits  of  intimacy  with 
each  other.  The  passengers  of  the  Pizarro,  who 
had  not  yet  felt  the  symptoms  of _  the  disease, 
resolved  to  leave  the  vessel  at  the  first  place 

*  Typhus,  Saavages ;  Febris  nervosa,  Frank. 
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where  she  touched,  and  wait  the  arrival  of  ano> 
ther  packet,  to  pursue  their  course  to  the  island 
of  Cuba  and  to  Mexico.  They  considered  the 
between  decks  of  the  ship  as  pestiferous ;  and 
though  it  was  by  no  means  clear  to  me,  that  the 
fever  was  contagious  from  contact  *,  I  thought 
it  most  prudent  to  land  at  Cumana.  I  wished 
not  to  visit  New  Spain  till  I  had  made  some 
abode  on  the  coasts  of  Venezuela  and  Paria ;  a 
small  number  of  the  productions  of  which  had 
been  examined  by  the  unfortunate  Loefling.  We 
were  anxious  to  behold  in  their  native  site  the 
beautiful  plants,  which  Bose  and  Bredemeyer 
bad  collected  during  their  journey  to  the  conti- 
nent, and  which  adorn  the  green-houses  of  Scho- 
enbrunn  and  Vienna.  It  would  have  been  pain- 
ful to  have  touched  at  Cumana,  or  at  Guayra, 
without  visiting  the  interior  of  a  country  so 
little  frequented  by  naturalists. 

The  resolution  we  took  during  the  night  of  the 
14th  and  15th  of  July  had  a  happy  influence  on 
the  direction  of  our  travels.  Instead  of  a  few 
Weeks,  we  remained  a  whole  year  in  this  part  of 
the  continent ;  had  not  the  fever  raged  on  board 
die  Pizarro,  we  should  never  have  reached  the 

•  The  sailor  of  whom  I  have  just  spoken,  and  who  escaped 
death  by  the  change  of  air,  was  bat  slightly  indisposed  when 
lie  came  on  board  at  Corunna ;  it  was  no  doubt  from  some 
peculiar  disposition  of  bis  organs,  that  he  was  first  attacked 
with  the  malignant  (ever,  when  we  entered  the  torrid  zone. 
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stamina  and  pistils,  belong  to  a  new  genus  of  the 
family  of  the  ceratophyttt.  The  small  cups, 
which  Mr.  Ruiz  took  for  pistils,  proceed  from 
horny  and  flattened  stems,  which  are  so  inti- 
mately united  to  the  substance  of  the  fucus,  that 
we  might  be  tempted  to  take  them  for  mere  fasci- 
culated fibres ;  but  these  horny  stems  may  be 
separated  by  a  very  thin  blade,  without  hurting 
the  parenchyma.  They  are  unarticulated,  and 
at  first  of  a  dark'  brown  ;  but  they  become  in 
time,  by  drying,  white  and  friable ;  in  this  state 
they  effervesce  with  acids,  as  the  calcareous  sub- 
stance of  the  sertularia,  the  extremities  of  which 
very  much  resemble  the  cups  of  the  fucus  of 
Mr.  Ruiz.  We  found  again,  in  the  South  Sea, 
on  our  voyage  from  Guayaquil  to  Acapulco,  these 
same  appendages  to  the  tropic  grape,  and*  the 
most  attentive  examination  left  us  no  doubt,  that 
a  zoophyte  is  attached  to  the  fucus,  as  ivy  en- 
twines the  trunks  of  trees.  The  organs  describ- 
ed under  the  name  of  female  flowers  are  more 
than  two  lines  along,  and  their  size  alone  should 
have  removed  the  suspicion,  that  these  parts 
were  real  pistils. 

The  coast  of  Paria  stretches  to  the  west,  form- 
ing a  wall  of  rocks  of  no  great  height,  with 
rounded  tops  and  a  waving  outline.  We  were 
long  without  perceiving  the  bold  coasts  of  the 
island  of  Margaretta,  where  we  were  to  stop  in 
order  to  obtain  information  respecting  the  Eng- 
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lisb  cruizers,  and  the  danger  of  touching  at 
Guayra.  We  bad  learnt  by  altitudes  of  the  sun, 
taken  under  very  favorable  circumstances,  how 
incorrect  at  this  period  were  the  most  esteemed 
marine  charts.  On  the  fifteenth  in  the  morning-, 
when  the  time  keeper  placed  us  in  66°  1'  15" 
longitude,  we  were  not  yet  in  the  meridian  of 
Margaretta  island ;  though  according  to  the  re- 
duced chart  of  the  Atlantic  ocean  #  we  ought  to 
have  passed  the  very  lofty  western  cape  of  this 
island,  which  is  laid  down  in  longitude  66°. 
The  inaccuracy  with  which  the  coasts  were  de- 
lineated previous  to  the  works  of  Messrs.  Fl- 
dalgo,  Noguera,  and  Tiscar  <f>,  and  I  may  ven- 

*  Constructed  at  the  Dep6t  de  la  Marine  in  1786,  and 
corrected  in  1792. 

f  Carta  general  del  oceano  Atlantico  oonstruida  en  el  Depo- 
sito  hydrographico  de  Madrid  en  el  anno  1800,  et  corregida  en 
1804.  Carta  esferiea  de  la*  Islas  Antilles  con  parte  de  la  costa 
dei  contmente  de  America,  trabajada  pot  don  Came  Churruea  y 
Don  Joacquin  Francisco  Fidalgo,  1802.  These  two  charts  have 
served  as  bases  to  all  those  that  have  appeared  in  these  latter. 
times  in  different  parts  of  Europe,  which,  copied  one  from 
another,  differ  only  in  numberless  calcographical  errors. 
Most  of  the  original  observations  of  the  Spanish  astronomers 
are  mentioned  in  Mr.  Espinosa's  valuable  work,  entitled,  Me- 
morial sobre  las  Observaciones  astronomicarheckaspor  los  Nave- 
gantes  Espannoles  en  distintot  Lugares  del  Globo  (2  vols.  4to, 
Madrid,  1809).  I  have  compared,  step  by  step,  the  results 
of  these  observations  with  those  on  which  Mr.  Oltmann  and 
myself  are  agreed  (Astron.  Obs.  vol.  i ;  lntrod.  p.  38—49). 
This  comparison  will  be  useful  to  those,  who  may  hereafter 
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tare  to  add,  before  the  astronomical  observa- 
tions I  made  at  Cumana,  might  have  become 
dangerous  to  navigators,  were  pot  the  sea  uni- 
formly calm  io  those  regions.  The  errors  in  la- 
titude were  still  greater  than  those  in  longitude, 
since  the  coasts  of  New  Andalusia  stretch  to  the 
westward  of  Cape  Three  Points  fifteen  or  twenty 
mile*  more  to  the  north,  than  appears  in  the 
charts  published  before  the  year  1800* 
'  Toward  eleven  in  the  morning,  w$  perceived 
a  very  low  islet,  covered  with  a  few  sandy  clowns; 
and  on  which  we  discovered  with  ow  glasses  no 
twice  of  habitation  or  culture.  Cylindrical  cac- 
tuses rose  here  and  there  in  the  form  of  cande- 
labra. The  soil,  almost  destitute  of  vegetation, 
seemed  to  have  a  waving  motion,  in  consequence 
of  the  extraordinary  refraction,  which  the  rays 
of  the  sun  undergo  in  traversing  the  strata  of 
air  in  contact  with  plains  strongly  heated.  Un- 
der every  zone,  deserts  and  sandy  shores  appear 
like  an  agitated  sea,  from  the  effect  of  looming. 
The  appearance  of  so  flat  a  country  scarcely 
corresponded  with  the  ideas  we  had  formed  of 
the  island  of  Margaretta.  While  we  were  busy 
in  laying  down  our  bearings  on  the  charts,  and 

publish  chart*  of  America ;  the  Dew  determinations  deserv- 
ing so  much  the  more  confidence,  as  the  positions  have  been 
verified  by  verj  different  astrooomical  methods,  and  by  o^ 
servers  who  did  not  communicate  their  results  to  each  other, 
long  after  they  had  terminated  their  labours. 
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unable  to  make  tbera  correspond,  a  few  smalt 
fishing  boats  were  descried  from  the  masthead* 
The  captain  of  the  Pizarro  fired  a  gun  for  then*  4 
bat  this  signal  was  useless  on  a  coast  where  tbft 
weak  apprehended  that  ttey  meet  with  %hq  strong 
only  to  be  insulted.  The  boats  hastened  away 
toward  the  west,  and  we  found  ourselves  in  tbs 
same  perplexity  as  we  bad  been  with  respect  to 
the  small  island  of  Graoipsa;  on,  om  arrival  at 
the  Canaries.  No  person  on  board  hjad  landed 
on  this  spot.  Or  could  give  qfr.  any  information 
respecting  it.  Though  the  eea  w&s  very  c^lmi 
the  proximity  of  an  istet*  which  rose  scarcely  a 
few  feet  above  the  surface  of  jtbe  wateij*  seemed 
to  prescribe  measures  of  prudence.  We  ceased 
to.  stand  toward  the  land ;  and  as  the  lead  gave 
bat  three  or  four  fathoms,  we  speedily  let  go  an 
anchor. 

The  coasts,  seen  at  a  distance,  are  like  clouds, 
in  which  each  observer  meets  the  form  of  the  ob- 
jects that  occupy  his  imagination.  Our  bearings 
and  our  chronometer  being  at  variance  with  the 
charts  which  we  had  to  consult,  we  were  lost  in 
Tain  conjectures.  Some  took  mounds  of  sand  for 
Indian  huts,  and  pointed  out  the  place,  where, 
according  to  them,  the  fort  of  Pampatar  was  si- 
tuate ;  others  saw  herds  off  goats,  which  are  $0 
common  in  the  dry  v&Uey  of  St,  John  ;  or  des- 
cried the  lofty  mountains  of  Macanao,  which 
seemed  to  them  partly  hidden  by  the  clouds. 
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The  captain  resolved  to  send  a  pilot  on  shore, 
and  the  men  were  preparing  to  hoist  out  the 
long-boat,  the  cutter  having  been  damaged  by 
the  surge  in  the  road  of  Santa  Cruz  ;  but  the 
coast  being  still  for  off,  the  return  of  the  boat 
might  have  become  difficult,  if  the  breeze  had 
freshened  toward  evening. 

At  the  moment  we  were  preparing  to  go  on 
shore,  we  perceived  two  canoes  sailing  along  the 
coast.  Again  we  fired  a  gun  as  a  signal  for 
these ;  and  though  we  had  hoisted  Spanish  co- 
lours, they  drew  near  with  distrust.  These 
canoes,  like  all  those  made  use  of  by  the  na- 
tives, were  constructed  of  the  siugle  trunk  of  a 
tree ;  fend  in  each  were  eighteen  Guayqueria  In- 
dians, naked  to  the  waist,  of  very  tall  stature. 
They  had  the  appearance  of  great  muscular 
strength,  and  the  color  of  their  skin  was  some- 
thing between  a  brown  and  a  copper  color. 
Seen  at  a  distance,  motionless  in  their  attitudes, 
and  projected  on  the  horizon,  they  might  have 
been  taken  for  statues  of  bronze.  We  were  so 
much  the  more  struck  with  this  aspect,  as  it  did 
not  correspond  with  the  ideas  we  had  formed 
from  the  accounts  of  travellers  of  the  character- 
istic features  and  extreme  weakness  of  the  na- 
tives. We  afterward  learnt  without  passing  the 
limits  of  the  province  of  Cumana,  the  great  con- 
trast that  exists  between  the  physiognoifty  of  the 
Guayquerias  and  that  of  the  Chaymas  and  the 
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Caribs.  Notwithstanding  the  intimate  '  ties, 
which  appear  to  unite  the  whole  of  the  American 
nations  as  belonging  to  the  same  race,  several 
tribes  do  not  the  less  differ  from  each  other  in 
the  height  of  their  stature,  their  complexion  more 
or  less  tawny,  and  their  looks,  which  in  some 
express  tranquillity  and  mildness,  in  others  a  si- 
nister mixture  of  melancholy  and  ferocity. 

When  we  were  near  enough  to  hail  them  in 
Spanish,  the  Indians  threw  aside  their  mistrust, 
and  came  straight  on  board.  They  informed  us, 
that  the  low  islet  near  which  we  were  at  anchor 
was  that  of  Coche,  which  had  never  been  inha- 
bited ;  dnd  that  the  Spanish  vessels  coming  from 
Europe  were  accustomed  to  sail  farther  north, 
between  this  island  and  that  of  Margaretta,  to 
take  a  coasting  pilot  at  the  port  of  Pampatar. 
Our  inexperience  had  led  us  into  the  channel  to 
the  south  of  Coche;  and  as  at  this  period  the  Eng- 
lish cruisers  frequented  this  passage,  the  Indians 
had  taken  us  for  an  enemy's  ship.  The  southern 
passage  is  in  fact  highly  advantageous  for  vessels 
going  to  Cum  an  a  and  Barcelona:  it  has  less 
water  than  the  northern  passage,  which  is  much 
narrower:  but  there  is  no  risk  of  touching  the 
ground,  if  vessels  keep  very  close  to  the  island 
of  Lobos  and  the  Moros  del  Tunal.  The  chan- 
nel between  Coche  and  Margaretta  is  narrowed 
by  the  shoals  off  the  north-west  cape  of  Coche, 
and  by  the  bank  that  surrounds  la  Punta  de 


Mangles.  We  sbfril  examine  in  Another  place, 
under  a  geological  point  of  view,  this  \mfik  tf 
S^nd#  which  surrounds  the  rocks  of  Testigos  *qd 
Margaretta;  and  jshall  phow,  that  the  latter 
island  was  formerly  united,  by  means  of  ppcbe 
3p4  Lobos,  to  the  Pepiosijl*  of  Ch^cop^pq* 

Tfoe  jQflayquerujs  belong  to  that  tribe  of  civil- 
ized Iqdfoi)?,  wfco  inhabit  the  eoasty  of  JVfarg** 
rett#,  and  the  suburbs  of  the  city  of  Cwflpaa. 
Next  to  the  Caribs  of  Spanish  Guyana  it  is  the 
Qnest  rape  of  men  in  Terra  Firpuu  They  enjoy 
several  priyil$gep,  because  from  the  ftarUf^t 
times  of  (he  (?oqque^t  they  remained  frfcbfol 
friends  to  the  Ca^yUmp,  The  king  of  Spain 
navies  them  in  bi8  public  wte,  "  his  dear,  noble, 
find  loyal  Guayqneri»stM  The  Indians  of  the 
two  canoes  we  had  met  bad  left  th&  port  of  Cto- 
mana  during  the  night.  They  were  goipg  in 
search  of  timber  to  the  cedar  *  forests,  which 
extend  from  Cape  Saq  Jose  farther  tfe*B  the 
mouth  of  Rio  Carupano.  They  gstv?  iw  some 
fresh  cocoa  nuts,  $nd  very  beautifully  colored 
fish  of  the  ctuetodon  genus-f%  What  riches  to 
our  eyes  were  contained  in  the  canoes  of  tbsse 
poor  Indians  !  Broad  spreading  leaves  of  v\jao  J 
covered  bunches  of  plantains.  The  scaly  cwatf 

*  CedreU  odorata,  Iin. 
t  Baadoul&res. 
I  He(iconia  bihai. 
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of  an  armadillo  *  thfe  fruit  of  the  catebrish  $ree* 
drescentia  cujete,  used  as  a  Cup  by  the  n&tive^ 
(he  ptoductions  most  common  in  the  cabinets  61 
EorOpe,  bad  a  peculiar  charm  for  as,  because 
thby  reminded  us,  that,  having  reached  the  tote 
rid  feme)  we  had  attained  the  end  toward  which 
<tar  wished  had  been  so  long  direbted. 

The  master  of  one  of  the  cAnoes  offered  t6 
remain  bta  board  the  Pizarro  as  coasting  pitt>t-f\ 
He  was  a  Guaycjueria  of  an  excellent  disposi- 
tion, sagacibub  ih  his  observations,  and  ted  by 
rfn  tinbeasing  curiosity  to  notice  the  production 
of  the  0ea*  as  well  as  the  plants  of  the  boiratry. 
By  a  fortunate  chUucb,  the  first  Indian  we  met 
on  oar  arrival  tffes  the  mlstn,  whose  acquaintance 
teoame  the  most  useful  to  us  in  thfe  course  of 
our  researches.  I  feel  a  pleasure  ifi  recording 
in  this  itinerary  the  name  of  Carlos  del  Pino, 
who,  during  the  spaed  bf  sixtdeh  months;  attefhd;- 
#d  lis  id  our  rttarse  along  the  coasts,  and  into 
the  inland  country. 

The  c&ptairt  of  the  corvette  weighed  anchor 
totvard  the  evening.  Before  we  left  the  shoal  or 
piticer  of  Coche,  I  ascertained  the  longitude  <Jf 
the  east  cape  of  the  island,  which  X  found  to  be 
©8*  IT  53".  As  we  steered  toward  the  west,  we 
sttott  came  in  sight  of  the  little  island  of  Ciibagua, 
now  entirely  deserted,  hut  formerly  celebrated 

*  Dasypus,  cachicamo. 
t  Practico. 
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for  it's  fishery  of  pearls.  There  the  Spaniards, 
immediately  after  the  voyages  of  Columbus  and 
Ojeda,  founded,  under  the  name  of  New  Cadis, 
a  town,  of  which  there  now  remains  no  vestige. 
At  the  beginning  of  the  sixteenth  century,  the 
pearls  of  Cubagua  were  known  at  Seville,  at  To- 
ledo, and  at  the  great  fairs  of  Augsburg  and 
Bruges.  New  Cadiz  having  no  water,  that  of 
the  Rio  Manzanares  was  conveyed  thither  from 
the  neighbouring  coast,  though  for  some  reason, 
I  know  not  what,  it  was  thought  to  be  the  cause 
of  diseases  of  the  eyes*.  The  writers  of  that 
period  all  speak  of  the  riches  of  the  first  plant- 
ers, and  the  luxury  they  displayed;  at  present, 
downs  of  shifting  sand  cover  this  uninhabited 
land,  and  the  name  of  Cubagua  is  scarcely  found 
in  our  charts. 

Having  reached  these  latitudes,  we  saw  the 
high  mountains  of  Cape  Macanao,  on  the  west- 
era  side  of  the  isle  of  Margaretta,  which  rose 
majestically  on  the  horizon.  If  we  might  judge 
from  the  angles  of  altitude  of  the  tops,  taken  at 
eighteen  miles  distance,  they  appeared  to  be 
about  5  or  600  toises  high.  According  to  Ber- 
thoud's  time-keeper,  the  longitude  of  Cape  Mar 
canao  is  66°  47'  5".  I  speak  of  the  rocks  at  the 
extremity  of  this  cape,  and  not  that  strip  of  very 
low  land,  which  stretches  toward  the  west,  and 

*  Herrera,  Descrip.  de  las  Indias  occidentales  (Madrid, 
1730),  vol.  i,  p.  12. 


47 

* 

loses  itself  in  a  shoal  The  position  of  MTacanao*, 
and  that  which!  have  assigned  to  the  east 
point  of  the  island  of  Coche,  differ  only  four 
seconds  in  time  from  the  results  obtained  by 
Mr.  Fidalgot 

There  being  little  wind,  the  captain  preferred 
standing  off  and  on  till  day  break.  He  was 
afraid  to  enter  the  port  of  Cumana  during  the 
night ;  and  this  prudence  seemed  necessary,  on 
account  of  an  unfortunate  accident,  which  had 
lately  taken  place  on  this  coast.  A  packet  that 
had  anchored  during  the  night,  without  lighting 
her  poop-lanterns,  was  taken  for  an  enemy's 
ship,  and  was  fired  on  from  the  batteries  of  Cu- 
mana. The  captain  of  the  packet  had  his  leg 
shot  off,  and  died  a  few  days  after  at  that  port. 

We  passed  a  part  of  the  night  on  deck.  The 
Guayqueria  pilot  conversed  with  us  on  the  ani- 
mals and  plants  of  his  country.  We  learnt  with 
great  satisfaction,  that  a  few  leagues  from  the 
coast  was  a  mountainous  region  inhabited  by 
the  Spaniards,  in  which  the  cold  was  very  much 
felt ;  and  that  in  the  plains  there  were  two  spe- 
cies of  crocodiles,  very  different  from  each 
other*,  boas,  electric  eels-f*,  and  several  kinds  of 
tigers.  Though  the  words  bava,  cachicamo,  and 
temblador,  were  entirely  unknown  to  us,  we  ea- 
sily guessed,  from  his  simple  description  of  their 

*  Crocodilai  acatus,  and  c  bava. 
t  Gymaotaa  electriena,  tenblador. 
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tg$wer&  and  forma,  the  species  which  the  ere- 
pies  meant  by  these  denominations,  Fbtgfettitig 
that  these  animals  are  dispersed  over  a  vasfce*- 
V$Ot  of  country,  we  hoped  to  find  them  m  tie 
forests  of  Cumana.  Nothing  so  much  excites 
the  cprinsi&y  of  a  naturalist,  as  the  recital  of  the 
wonders  of  a  country  where  he  »  on  the  prist 
of  landing. 

CHi  the  lfeh  of  July,  1 7ftft>  at  the  point  of  dt# 
we  saw  a  vecdant  coast,  of  picturesque  aspeofc 
The  mountains  of  New  Andalusia,  half  veiled  by 
miste,  hounded  the  horiaop  to  the  south,  the 
city  of  Cumana  and  it's  castle  appeared  between 
groups  of  cocoa  trees.  We  anchored  in  the 
port  about  nine  iut  the;  morning,  forty ^one  days 
after  our  departure  from  Corunna.  The  sick 
dragged  themselves  on  deck  to  enjoy  the  sight 
of  a  land,  which  was  about  to  put  ap  end  tp  their 
sufferings 

I  was  unwilling  to  interrupt  the  narrative  of 
our  voyage  by  the  detail  of  the  physical  observa- 
tiop&  I  made:  during  the  passage  from  the  coasts 
of  Spain  tq  Teneriffe,  and  thence  to.  Cumana. 
Observations  of  tins,  kind  are,  not  really  interest 
iugj  q^ccept  wl^n  we  qan  dispose  their  results  in 
suqha  maon^r  a^  to  lead  to  general  ideas. .  JFfce 
%m  of  a,  personal  narrative,  and  the  nature  of 
H?$  composition*  a«e  not  well  fitted,  for  the  fall 
explanation  of  phenomena,  which  vary  with  the 
seasons,  and  the  position  of  places.     In  order  to 
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sfady  the1  laW*1  df  tfitete  phentrtrteria,  we>  mttsti 
exft&it  them  m  groups,  and  nW  separately,  a* 
they  were  successively  dbseryed.  We  are  muter 
gfc^teWigatidns  to  navigators;  who  have  acetic 
dtfalarted  aii  immense  irtmtter'  of  fects ;  but  must* 
rtjgtetj  that'  bithefW  riatofefistS'  haVe-  madia  sb 
little  use  of  their  jottfOttte,  wliieh;  Wheto'  exartririi' 
ed  anew;  inay  yield  iH^eXpected  reWrttsi  I  shaft 
iitfei-t  at/  thfc  efld'of  I h&  chapter1  the  experiment,; 
wftMi  I>  made  on*  ttie  teiripevat'nre  of  the  atmd#- 
plfere'  a&A  t«e:  ocead,  with1  the  hyg^ometricaT 
state  of  the^  air;  tbe^iirte^ty'of  the  bTueco^Vrf 
the  sky,  and  the  irt^tic'imenttmenal 

TtfiHi'KttXtWttb  C*  THE  Artti 

rtt'ttte-  vast1  baSIa'  of  the  NoHfteW  Attantfd 
Oeean*  between'  the1  d«ast8'  of  EnW>p<«  A!ft%HJ 
and  the  New  Continent,  thtfteWperaWire  oftfle 
aWrto^jihere  offered'  utf '  a'  Very  MW  increment, 
aW  wb'p^Bfieli>lk^'tlW4»a^d»tBe'10«tf  degree1  of 
HWitotfe.  Pr6n^(^nMna't,6tti^CtfriairyMatrtft,> 
ti*fi»  centigrade  ti&rmvAmfc;  o^WVed'at  nbdn 
rthtfliPtBe  shadfei  a*c^etf '  gfaftiallf  ftflttt  ten 
to  eighteen  degrees*  ;  from  Santa  Cruz  in  Te- 
mmm  ttt  Cumalna,'  thfe'saW  iristrifnierit  rose 
from  eighteen  to  twenty-five  degreesf:    fii  the 

**"Frbm  the  6fl/  to  the  19iri  of ''juiie.     See  the  particular 
observations  in  the  journal  at' the  end  of  lots  chapter. 
t  From  the  25th  of  Jane  to  the  15th  of  July. 
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first  pari  of  the  voyage,  a  difference  of  a  degree 
of  temperature  corresponded  to  1°  48'  of  lati- 
tude ;  in  the  second  part,  we  must  traverse  2° 
30'  of  latitude  to  see  the  thermometer  rise  one 
degree.  The  maximum  of  the  heat,  which  the 
air  gradually  attains  two  hours  after  the  passage 
of  the  sun  over  the  meridian,  did  not  exceed, 
during  this  voyage,  26°  6'  (21*3°  Reaumur) ;  ne- 
vertheless we  were  in  the  month  of  July,  and 
ten  degrees  to  the  south  of  the  tropic  of  Cancer. 
The  evaporation  of  the  water,  augmented  by  the 
motion  of  the  air  and  of  the  waves,  and  the  pro- 
perty which  transparent  liquids  have*  of  absorb- 
ing very  little  light  at  their  surface,  contribute 
equally  to  moderate  the  heat  in  the  part  of  the 
atmosphere  that  surrounds  the  equinoctial  seas. 
It  is  well  known,  that  as  long  as  the  breeze  blows 
under  the  torrid  zone,  navigators  are  never  ex- 
posed to  violent  heats. 

If  we  compare^  the  numerous  observations 
made  in  the  South  Sea  and  the  Atlantic  Ocean 
during  the  voyages  of  Cook,  Dixon,  d'Entrecas- 
teaux,  and  Krusenstern,  we  find,  that,  between 
the  tropics,  the  mean  temperature  of  the  air  at 

*  The  rays  of  light  penetrate  the  Water  to  considerable 
depths ;  and  the  first  strata,  by  freely  transmitting  them,  are 
not  heated  like  the  earth  and  rooks. 

+  See  an  excellent  memoir  by  Messrs.  Horner  and  Langs- 
dorf  in  the  memoirs  of  the  Academy  of  Petersburgh,  voL  i, 
p.  467. 
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sea  is  from  twenty-six  to  twenty-seven  degrees. 
We  must  exclude  from  this  statement  the  bb~ 
servations  made  during  a  dead  calm,  because 
the  body  of  the  vessel  is  then  extraordinarily 
heated,  and  it  is  almost,  impossible  to  make  a 
just  estimation  of  the  temperature  of  the  atmos- 
phere.   When  we  look  into  the  journals  of  so 
many  celebrated  navigators,  we  are  surprised  to 
see,  that  never,  in  either  hemisphere,  have  they 
observed  the  thermometer  under  th$  torrid  zone, 
in  the  open  sea,  above  34°  (27*2°  R).    In  thou- 
sands of  observations  made  at  the  time  of  the 
passage  of  the  Sun  across  the  meridian,  we 
scarcely  find  a  few  days  when  the  heat  has  risen 
to  thirty-one  or  thirty-two  degrees  (24*8°  or 
25*6°  R.) ;  while  on  the  continents  of  Africa  and 
Asia,  under  the  same  parallels,  the  temperature 
often  exceeds  thirty-five  or  thirty-six  degrees. 
In  general,  between  ten  degrees  of  north  and. 
ten  of  south  latitude,  the  mean  heat  of  the  at- 
mosphere that  rests  on  the  ocean  appears  to  me, 
in  the  low  regions,  from  one  to  two  degrees 
lower  than  the  mean  temperature  of  the  air  that 
surrounds  the  land  situate  between  the  two  tro- 
pics.   It  is  useless  in  this  place  to  observe  how 
much  this  circumstance  modifies  the  climate  of 
the  whole  Globe,  on  account  of  the  unequal  dis- 
tribution of  the  continents  at  the  north  and  south 
of  the  equator,  as  well  as  to  the  east  and  west  of 
the  meridian  of  Teneriffe, 
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The  extreme  slowness,  wft&  which  the  ttem- 
perature  increases  durihg  the  passage  frdm  Spain 
to  the  New*  Continent,  is  highly  advantageous  tor 
the  health  ol  Europeans,  who  go  to  settife  in  the 
colonies.  At  Vera  Cruz  and  at  Cat  th&gena,  the 
Creoles  who  descend  from  the  high  savannahs  of 
Bogota,  ttndf  the-  central  elevated'  plain  of  New 
Spain,  are  more  exposed'  on  the'  coasts  to  the 
attafck  of  the  yellow1  fever ;  Or  t*>wtf0;  than  the  in- 
habitants1 of  the  north,  who  arrive  by  sea*!  ft 
travelling  from  Perote  to  Vera  Cruz,  the  Mexi- 
cans descend  in  sixteen  hours  from  the  region 
of  pines  and  oaks;  from- a  mountainous  country 
where  the  thermometer  very  often J  sinks  at  noon 
to  four  or  five  •  degrees,  to  •  a*  burtiitfg'  pl&far  ct£ 
veredwMi cocoa  trees;  with5  mimosa coruigett; 
andj  other  plants  ttiat!  vegetate  only  under  ttfe 
influence  -of  a.strong  heat;  These  mountaineers 
ftfel  a  difference- of- temperature  of  eighteen1  de- 
grees; and  this  difference  produces1  the  most 
fetal  eflfectsi  on  the  organs1,- by  exciting  their*  irri- 
tability. The  European;  on  the  contrary,  crosses 
the  Atlantic  Ocean  in  thirty-ftee  or-  forty  days; 
he  prepare  himself  gradually  for  the  sweltering 
heats'  ofJ  Vfera  Ouz,.  whfcb,  wHfctour  brings  tttt 
direct  cause*of  thfe'yellow fever;  do1  not  thte  ftss 
contribute* to  the  rapidity  of  it's  progress 

A  very  setosiblfe  decrement  of  heat  'is  otafefteri 

*  Nouv.  Esp.  t.ir,  p:  Tffi 
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od  the  Globe,  whether  wo  go  from  tW  equator 
to  the  poles,  aqeend  from  the  surface  of  the  earth 
iota  the  highest  regions  at  the  ait,  or  dire  tate 
the  depth  of  the  ocean.  It  is  so  much  the  mete 
hrterefctiog  to  compare  the  rapidity  of  this  three- 
fold  decrement,  aa  this  phenomenon  has  a  great 
jpflaenoe  on  the  cfitnatic  dis%ribttttonsi  of  vege- 
table and  animal  productions.  The  mean  tem- 
perature of  the  lower  strata  of  the  air,  which 
corresponds  to  the  sixty-fifth,  forty-eighth,  and 
twentieth,  degree*  of  aorth  latitude,  are,  accord- 
ing to  the  most  recent  observation  Q'5,°,  10*7% 
and  25° ;  whence  k  results,  that  a  centigrade 
degree  corresponds  nearly  to  a  change  of  lati- 
tude of  1°  45'*  Now  the  decrement  of  caloric 
is  one  degree  every  ninety  toises,  when  we  rafoe 
ourselves,  perpendicularly  into  the  atmospheref. 
It  therefore  follows^  that  under  the  tropics,  where 
the  lowering  of  the  temperature  is  veiy  regular 
on  mountains  of  considerable  height,  500  toises 
of  vertical  elevation  correspond  to  a  change  of 
latitude  of  9°  45'.    This  result,  cqpforinable 

••  Id  England  and  hi  Scotland  it  is  reckoned,  that  a  degree 
of  Fahrenheit's  thermometer  corresponds  to  one  degree  of 
latitude.  Phil.  Trans.  1776,  toI.  ]xxv,j>age  459..  Thomson, 
Hist,  of  the  Royal  8oc.  1812,  p.  508. 

t  Mr.  d'Auhuisson  finds  only  eighty-three  toises  to  a  degree 
for  Europe  in  summer  at  ejgjjt  in  the  morning,  consequently 
at  the  period  he  thinks  the  most  favourable.  Journal  de  Phjjs. 
t.  lxxi,  p.  38.  For  the  torrid  zone*  see  Qbsery.  j\stroo.  t,  i, 
p.  1». 
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enough  to  those  which  other  naturalist*  have 
adopted  before  me*,  is  very  important  to  the 
geography  of  plants ;  for  though  in  the  northern 
countries  the  distribution  of  vegetables  cm  the 
mountains  and  in  the  plains  depends,  like  the 
height  of  the  perpetual  snows,  more  on  the 
mean  temperature  of  the  months  of  summerf 

•  Every  hundred  metres  ef  height  lower  the  tempecatnrs 
about  half  a  degree  of  the  common  division  of  oar  thermome- 
ter! :  and  if  we  take  for  the  limit  of  refrigeration,  that  which 
excludes  the  presence  of  vegetation,  the  perpetual  ice,  with 
which  the  summits  of  mountains  are  loaded,  will  represent  the 
perpetual  ice  with  which  the  pole  is  covered  j  and  every  hun- 
dred metres  of  vertical  height  will  correspond  to  a  degree  of 
the  distance  from  the  mountain  to  the  pole.  Ramood,  on 
the  Vegetation  of  Mountains  (Annales  du  Museum,  t.  iv>  p» 
806). 

t  Decandolle,  Flore  francaise,  t.  i,  p.  1,  p.  9.  Leopold  von 
finch,  Reise  nach  Lapland,  t.  ii,  p.  276.  Wahlenberg,  Flora 
Laponica,  1810,  p.  28.  In  the  temperate  zone  it  often  hap- 
pens, that  the  mean  heat  of  a  place,  a,  is  less  than  that  of  a 
place  by  while  the  mean  heat  of  the  summer  months  is  much 
greater  at  a  than  at  b.  It  is  for  this  reason,  that  a  distinction 
is  properly  made  between  a  continental  climate  and  an  mtuldr 
climate;  in  the  first,  very  warm  summers  succeed  very  rigor* 
ous  winters ;  in  the  second,  the  contrast  of  the  winters  is  less ; 
the  summers  are  less  warm,  and  the  winters  less  cold,  on  ac- 
count of  the  small  changes  in  the  temperature  of  the  neigh- 
bouring ocean,  by  which  the  air  is  cooled  in  summer  and 
warmed  in  winter.  The  perpetual  snows  descend  more  in 
Iceland  than  on  the  same  parallel  in  the  interior  of  Norway, 
and  we  often  see,  in  the  islands  and  on  the  coasts  of  westers 
Europe,  the  laurel  and  the  arbutus  flourish,  where  the  vine 
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than  on  that  of  the  whole  year,  the  tetter  dtfaf 
not  less  determine  in  southern  countries  the 
limits,  which  the  species  have  not  been  able  to 
pass  in  their  distant  migrations.  The  obserra- 
tion  made  by  Tournefort  on  the  summit  of  Ara-* 

and  the  peach  tree  do  not  ripen.  In  the  equinoctial  region 
on  the  contrary,  where  the  difference  of  the  season  is  as  it 
were  nothing,  the  geographical  distribution  of  plants  is  regu- 
lated almost  only  according  to  the  mean  temperature  of  the 
whole  year,  which  depends  itself  on  the  elevation  of  the  soil 
above  the  level  of  the  ocean.  In  proportion  as  we  advance 
toward  the  north,  the  temperature  of  the  months  varies  more 
and  more,  and  the  strength  and  richness  of  vegetation  no 
longer  give  the  measure  of  the  mean  temperature  of  the  whole 
year.  In  Lapland,  for  instance,  there  are  beautiful  forests 
oil  the  continent,  at  Enontekies,  while  on  the  island  of  Mage- 
roe  we  scarce  find  a  few  shrubs  sprinkled  over  the  rocks  j 
nevertheless  the  mean  annual  temperature  of  Enontekies  is 
three  degrees  colder  than  that  of  Mageroe.  The  former  is 
—2-86%  and  the  latter  +  007°.  (Wahlenberg, in  Gilbert's 
Annals,  1812,  p.  271.)  The  more  vigorous  vegetation  of 
Enontekies  is  the  effect  of  a  warmer  summer,  the  mean  tem- 
perature of  the  months  of  July  being  there  16*3°  ;  while  at 
the  isle  of  Mageroe  it  is  only,  according  to  Mr.  von  Bucb, 
8*2°.  These  two  places  offer  striking  instances  of  the  differ, 
ence  between  a  continental  climate  and  an  insular  climate ;  or, 
aa  Mr.  Wahlenberg  says,  between  a  climate  of  Siberia,  and 
a  climate  of  Iceland.  In  general,  the  problem  of  the  clima- 
tic distribution  of  plants  is  much  more  complicated  in  the 
northern  countries  than  under  the  tropics.  In  the  former  this 
distribution  depends  at  the  same  time  both  on  the  mean  tem- 
perature of  the  summer  months,  and  on  the  temperature  of 
the  soil,  which  diners  from  the  mean  heat  of  the  year. 
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rat  has  teen  repeated  by  ft  gfeat  afcmber  of 
travellers*  When  we  deseeod  from  a  high 
chain  of  mountains*  aad  advance  toward  tte 
poles,  We  find  at  first  hi  plains  tf  littte  bright* 
aad  fiaaHjr  in  the  regions  near  the  coaete,  the 
game  arborescent  plants*,  which  in  the  low  la- 
titudes cover  only  the  heights  near  the  perennial 
snows. 

In  estimating  the  rapidity  with  whfeb  the 
mean  temperature  of  the  atmosphere  dittfiuidlffg 
in  proportion  as  we  proceed  from  the  equator 
to  the  poles*  or  from  the  surface  of  the  earth  to 
the  high  regions  of  the  aerial  ocean,  I  have  con- 
sidered the  decrement  of  heat  as  following  an 
arithmetrical  progression.  This  sfrppbrfiiioQ  to 
not  perfectly  accurate  with  respect  to  the  air-f* ; 

*  In  the  study  of  the  geographical  relations  of  plants,  we 
mast  distinguish  between  those  vegetables,  the  organization 
of  which  resists  great  changes  of  temperature  and  barometric 
pressure,  and  those  plants  which  appear  to  belong  only  to 
certain  zones  at  certain  heights.  This  difference  is  still  more 
sensible  in  the  temperate  zone  than  under  the  tropics,  where 
the  herbaceous  plants  are  less  frequent,  and  where  the  trees 
are  stripped  of  their  leaves  only  by  the  effect  of  the  dryness 
of  the  air.  We  see  some  vegetables  push  their  migrations 
from  the  northern  coasts  of  Africa  over  the  Pyrenees  as  far 
as  the  downs  near  Bordeaux,  and  the  basin  of  (he  Loire ;  for 
instance,  the  merendera,  the  late-flowering  hyacinth,  and  the 
hoop-petticoat  narcissus,  narcissus  bulbocodium.  Annates  da 
Mas.,  t  iv,  p.  401. 

+  The  mean  temperatures  augment  from  the  equator  t6  toe 
poles,  nearly  as  the  square  of  the  sine  of  the  latitude,  (Jdratf. 
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ad  ii  still  less  bo  for  the  winter,  the  6ucee8iftre 
tmtaofwhkA  seemto  dkmntehkt  temperatwre 
tcwdhjg  to  different  laws  at  different  degrees 
4  latitude.  In  the  interesting  experiments 
nade  by  Forster,  Bladh,  Wales,  Ellis,  and 
farbn,  on  the  rapidity  of  the  decrement  of  heat 
n  the  ocean,  this  decrement  has  been  found  so 
mequal,  that  a  degree  of  the  centigrade  tber- 
nometer  answers  sometimes  to  twelve,  at  other 
Imes  to  twenty-four  toises,  and  even  more.  We 
nay  in  general  admit,  that  the  temperature 
increases  six  times  as  quick  in  the  sea  as  in 
fee  aerial  ocean,  and  that  it  is  on  account  of 
bis  distribution  of  calorio  in  the  two  elements, 
Chat  plaots  and  animals  analogous  to  those  of 
the  polar  regions  find  under  the  torrid  zone,  on 
the  slope  of  mountains,  and  in  the  depths  of  the 
acean,  the  climate  winch  is  suitable  to  their  or- 
ganization. 

The  same  causes,  to  which  we  ought  to  attri- 
bute the  moderate  heats'  we  feel  in  sailing  be- 
tween the  tropics,  produce  also  a  singular  equa- 
lity in  the  temperature  of  the  day  and  the  night. 
This  equality  is  still  greater  on  sea  than  in  the 
interior  of*  the  continents.    In  the  province  of 

de  Phys.,  t.  lxii,  p.  447 ;  and  the  decrement  of  heat,  in  a 
vertical  plane,  follows  most  frequently,  according  to  Oriani 
and  Lindenaa,  the  law  of  harmonical  progression.  Tables 
harom.  p.  45.  Mon.  Cor.  Juin.  1806.  Ephero.  Med.  1788. 
p.  138. 
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Cumana,  in  the.  centre  of  vast  (Jains,  of  small 
hdgfat  above  the  level  of  the  ocean,  the  thermo- 
meter is  generally  toward  sunrise  four  or  five 
degrees  lower  than  at  two  in  the  afternoon.  la 
the  Atlantic  ocean,  on  the  contrary,  between 
eleven  and  seventeen  degrees  of  latitude,  the 
greatest  variations  of  heat  rarely  exceed  1*5  or 
two  degrees;  and  I  have  often  observed,  that 
from  ten  in  the  morning  to  five  in  the  evening 
the  thermometer  did  not  vary  0*8  of  a  degree* 
In  looking  over  fourteen  hundred  tbermometri- 
cal  observations  made  hourly  during  the  voyage 
of  Mr  Krusenstern,  in  the  equatorial  region  of 
the  South  Sea,  we  see,  that  the  temperature  of 
the  air  changed  from  day  to  night  only  one  or 
1*3  centesimal  degree*. 

I  have  often  endeavoured  to  measure  the 
power  of  the  Sun  by  two  thermometers  of  mer- 
cury perfectly  equal-)*,  one  of  which  remained 
exposed  to  the  Sun,  while  the  other  was  placed 
in  the  shade.  The  difference  resulting  from  the 
absorption  of  the  rays  in  the  ball  of  the  instru- 

*  I  constantly  observed  the  thermometer  on  the  deck,  to 
windward,  and  in  the  shade.  Perhaps  the  thermometer  and 
barometer  of  Mr.  Krusenstern  were  in  a  more  sheltered 
place,  for  instance  in  the  great  cabin. 

t  This  instrument  had  a  ball  of  three  lines  diameter,  which 
was  not  blackened.  The  scales  were  contained  in  tubes  of 
glass  very  distant  from  the  ball.  Travellers  prefer  at  present, 
and  with  reason,  Mr.  Leslie's  photometers.  Nicholson's 
Journal,  4to  edition,  vol.  iii,  p.  407. 
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meat  never  exceeded  3*7°.  Sometimes  it  did 
nevt  even  rise  higher  than  one  or  two  degrees ; 
bat  the  heat  in  the  body  of  the  vessel,  ami  the 
humid  wind  which  Mows  by  fits,  render  expert 
mints  of  this  kind  very  difficult  I  hdtre  repedfc  * 
ed  them  with  more  success  on  the  ridge  of  the 
Cordilleras,  and  in  the  plains*  by  hodtty  et>th~ 
paring,  in  perfectly  calm  weather,  the  power  of 
the  San  with  it's  height,  the  blue  color  of  the 
sky,  and  the  hygrometrical  state  of  the  air. 
We  snail  examine  in  another  place,  whether  tub 
variable  differences  observed  between  (he  ther- 
mometer in  the  Sun,  and  the  thermometer  in 
the  shade,  depend  6nly  otf  the  greater  or  leas ~ 
extinction  of  light  in  it's  passage  through  thfe 
atmosphere. 

TEMPERATURE  OP  THE  SEA. 

In  my  observations  on  the  temperature  df 
thte  waters  of  the  sea,  I  had  in  tiew  four  objects 
vdry  distinct  froth  each  other ;  the  decrement 
of  heat  in  the  successive  strata  of  the  air ;  the 
indication  of  shoals  by  the  thermometer ;  thfe 
temperature  of  the  seas  at  their  surface  ;  and, 
finally,  the  temperature  of  the  currents,  whteh, 
Sowing  from  the  equator  *  to  the  poles,  and 
from  the  poles  to  the  equator,  form  warm  or  cold 
rtreams-f-  amid  the  motionless  waters  of  the 

*  The  Gulf-stream. 
f  The  current  of  Chili,  which,  as  I  have  elsewhere  proved, 
iraws  the  waters  of  the  high  latitudes  toward  the  equator. 
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ocean.  I  shall  treat  here  only  of  the  heat  of  the 
sea  at  it's  surface,  the  phenomenon  of  most  im- 
portance to  the  physical  history  of  the  Globe, 
because  the  superior  stratum  of  the  ocean  is  the 
only  one,  that  has  an  immediate  influence  on  the 
state  of  our  atmosphere. 

The  following  table  is  extracted  from  the  nu- 
merous experiments  contained  in  our  journal 
from  the  9th  of  June  to  the  15th  of  July. 


• 

Temperat.  of  the 

North 

latitude. 

West  longitude. 

Atlantic  Ocean 

at  if  a  surface. 

>. 

39° 

w 

16° 

Iff 

15-0» 

34 

30 

16 

55 

16-3 

32 

16 

17 

4 

177 

30 

36 

16 

54 

18*6 

29 

18 

16 

40 

19-3 

26 

51 

19 

13 

20-0 

20 

8 

28 

51 

21-2 

17 

57 

33 

14 

22-4 

14 

57 

44 

40 

23-7 

13 

51 

49 

43 

247 

10 

46 

60 

54 

25-8 

From  Corunna  to  the  mouth  of  the  Tagus, 
the  water  of  the  sea  varied  but  little  in  it's  tern* 
perature ;  but  from  the  thirty-ninth  degree  of 
latitude  to  the  tenth,  the  increment  was  very  sen- 
sible, and  very  constant,  though  not  always  uni- 
form. From  the  parallel  of  Cape  Montego  to 
that  of  Salvage,  the  progress  of  the  thermometer 


was  almost  as  rapid  as  from  20°  8"  to  10°  46'; 
but  it  slackened  extremely  on  the  limits  of  the 
torrid  zone,  from  29°  Iff  to  20°  ff.  This  in- 
equality  is  no  doubt  caused  by  the  currents, 
that  mingle  the  waters  of  different  latitudes, 
and  which,  according  as  we  approach  the  Ca- 
nary islands  or  the  coasts  of  Guyana,  set  either 
to  the  south-east  or  the  north-north-west.  Mr. 
de  Churruca,  who  crossed  the  equator  in  his 
voyage  to  the  straits  of  Magellan,  in  the  twenty- 
fifth  degree  of  west  longitude  *,  found  the  maxi- 
mum of  the  temperature  of  the  Atlantic  Ocean 
at  it's  surface  in  six  degrees  north  latitude.  In 
those  parts,  in  latitudes  equally  distant  from 
the  equator,  the  water  of  the  sea  was  colder  to 
the  south  than  the  north.  We  shall  soon  see, 
that  this  phenomenon  varies  with  the  seasons, 
and  that  it  depends  in  a  great  measure  on  the 
impetuosity,  with  which  the  waters  run  toward 
the  north  and  north-west,  across  the  channel 
formed  between  Brazil  and  the  coasts  of  Africa* 
If  the  motion  of  these  waters  did  not  modify  the 
temperature  of  the  ocean,  the  increment  of  heat 
under  the  torrid  zone  would  be  enormous,  be- 
cause the  surface  of  the  water  reflects  infinitely 
fewer  of  those  rays  which  approach  the  perpen. 
dicular,  than  of  those  which  fall  in  a  more  ob- 
liqute  direction. 

I  have  observed  in  the  Atlantic  Ocean,  as  well 

*  In  the  month  of  October,  1788. 
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as  m  the  South  Sea,  that,  when  we  change  both 
latitude  and  longitnde  at  the  tame  tine;  the 
waters  often  do  not  change  one  degree  of  tern, 
peratore,  in  an  extent  of  several  thousand  sqaort 
leagues;  and  that  in  the  space  compriaed  be- 
tWAea  the  twenty-seventh  degree  north  and 
the  twenty-seventh  south,  this  temperature  af 
the  seas  is  almost  entirely  independant  of  the 
variations  of  the  atmosphere  *.  A  very  long 
calm,  a  momentary  phange  in  the  duration  of 
the  currents,  a  tempest  mingling  the  inferior 
strata  of  the  water  with  the  upper,  may  for 
some  time  produoe  a  difference  of  two  or  eras 
three  degrees  ;  but  as  soon  as  these  aeetdental 
causai  cease  to  act,  the  temperature  of  the  eeean 
Resumes  it's  former  stability.  I  shall  have 
occasion  to  return  to  this  phenomenon,  one  of 
the  most  invariable  that  nature  offers. 

I  have  constructed  a  chart  of  the  temperature 
of  the  seas,  as  wejl  (rem  my  own  observations, 
made  from  the  forty-fourth  degree  of  north  to 
the  twelfth  degree  of  south  latitude,  and  from 
the  forty-third  to  the  hundred  and  fifth  of  frest 

•  To  show  what  little  juf uenoe  the  air  baa  on  the  tempera- 
ture of  the  ianneaso  basil  of  the  Mas,  I  have  added,  ia  the 
journal*,  tije  indication  of  the  heat  q(  the  ^tmeqphere  to  that 
of  the  heat  of  the  ocean.  The  latter  may  he  changed  bj 
rery  remote  causes,  auch  as  the  "more  or  less  rapid  meltihf  of 
the  polar  ice,  or  winds  blowing  in  other  latitudes,  and  produc- 
ing enrrents. 


«8 


fongftadb,  as  from  a  great  number  of 
which  I  have  with  some  difficulty  collected.  A* 
a  considerable  body  of  water  cdols  #fth  4fctr4me 
slowness,  it  is  sufficient  to  plunge  thfe  thermo- 
meter  into  a  bucket  of  water  just  token  from  the 
matfaCe  of  the  ocean.  Though  this  experiment 
is  very  sipipie,  it  has  been  hitherto  titngtil&rty 
neglected.  In  the  greater  part  df  the  narrations 
of  voyages,  the  temperature  of  the  ocean  &  but 
casualty  mentioned;  for  instance,  on  occasion 
of  the  researches  made  on  the  etoW  that  prerttitk 
at  great  depths,  or  on  the  stream  of  Warm  Water 
that  traverses  the  Atlantic.  F  have  not  been 
able  to  make  use  of  the  excellent  work  of  Mrl 
Kirwan  on  climates,  because  this  celebrated  ria- 
taraffist  haft  not  sufficiently  distinguished,  in  his 
tables  of  the  temperature  of  the  different  lati- 
tudes, between  what  is  the  result  of  direct  expe. 
rim  en  Is,  and  what  of  theory ;  but  the  second 
Voyage  to  the  straits  of  Magellan  *,  under  the 
<Wmmand  of  Churruca  and  Galeano,  the  relation 
of  Abbe  Chappe's  Voyage  to  California,  the  w*ork 
published  at  Philadelphia  under  the  title  of 
Thermometrical  Navigation -f%  and  p&rticufaVfy 
tbe  interesting  experiments  made  in  1800  by 
Mr.  Perrins,  on  board  the  Skelton,  in  the  coutite 


*  Don  Cosme  de  Churrucs,  Apendice  del  Viage  al  Magel« 
,  1763,  p.  98. 

f  IWmometrical  Navigatkm,  179*,  p.  37. 
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of  a  voyage  from  London  to  Bombay,  have  fur- 
nished me  with  numerous  materials  for  my  work. 
Emptyqd  at  Lima  in  researches  on  the  tem- 
perature of  the  sea,  I  had  engaged  an  officer  of 
the  royal  navy,  Mr.  Quevedo,  to  observe  day  by 
day,  during  his  passage  from  Peru  to  Spain, 
round  Cape  Horn,  the  heights  of  two  thermome- 
ters, one  of  which  should  be  exposed  to  the  air, 
and  the  other  plunged  into  the  upper  stratum  of 
the  ocean.     The  observations  |  made  by  Mr. 
Quevedo  in  1802  *,  on  board  the  frigate  Santa 
Rufina,  which  will  be  given  in  this  work,  em- 
brace both  temperatures,  from  the  sixth  degree 
of  south  to  the  thirty-sixth  of  north  latitude  ;Jand 
are  so  much  the  more  valuable,  as  this  very  well 
informed  navigator  knew  perfectly  his  longitude 
by  means  of  a  chronometer  by  Brockbanks,  and 
of  the  distances   of  the  moon  from  the  sun. 
His  meteorological  instruments,  constructed  by 
Nairne,  had  been  compared,  before  his  depar- 
ture, with  those  I  made  use  of  on  the  Cordil- 
leras. 

From  the  equator  to  the  twenty-fifth  and 
twenty-eighth  degrees  of  north  latitude,  the  tem 
perature  is  remarkably  constant,  notwithstand- 
ing the  difference  of  the  meridians  ;  it  is  more 
variable  in  the  high  latitudes,  where  the  melting 
of  the  polar  ice,  the  currents  caused  by  this  melt- 
ing, and  the  extreme  obliquity  of  the  solar  rays 

*  Nicholson's  Journal,  1804,  p.  131. 
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in  winter,  diminish  the  heat  of  the  ocean;  The 
following  table,  which  contains  experiments 
taken  without  discrimination  from  several  nau- 
tical journals,  confirms  these  assertions.  The 
fractions  of  degrees,  by  which  the  results  are 
expressed,  arise  from  the  reduction  of  the  scales 
of  the  thermometer  of  Reaumur  or  Fahrenheit 
to  the  centigrade  division. 
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It  is  very  remarkable,  that,  aotftritlistaadhig 
the  immensity  of  the  ocean,  and  the  rapidity  of 
the  currents,  there  is  a  great  uniformity  every 
where  hi  the  maximum  of  heat  in  the  equinox 
tial  seas.  Mr.  Churruca  found  this  maximum, 
in  1788,  in  the  Atlantic  Ocean,  at  08*7° ;  Mr. 
Burins,  ia  1804,  at  28*2° ;  Mr.  Rodman  *  in 
bit  voyage  from  Philadelphia  to  Batavia,  at  38*8°; 
and  Mr.  Quevedo,  at  28*6°.  in  the  South  Seal 
observed  it  the  same  year  at  2&&0;  consequently} 
the  differences  scarcely  exceed  1*  of  the  centi- 
grade thermometer,  or  £  of  the  total  heat  We 
most  recollect,  that,  under  the  temperate  zone, 
to  the  north  of  the  parallel  of  45°,  the  mean 
temperatures  of  different  years  vary  more  than 
&,  or  a  fifth  of  the  quantity  of  caloric  that  a  de- 
terminate part  of  the  Globe  -^  receives. 

*  Coxe,  Philadelphian  Medical  Masenm,  vol.  i,  p.  8S. 

t  Geneva  from  1796  to  1889;  WT  :  8*84*;  8«;  7*470; 
#W,  8r4#S  8-4«9;  •  «•;  M!i  T'lft  8r78>;  7-78"; 
8*6^,  and  7*54*  of  lemur's,  thenaoaeter:  Paris,  a*  the 
Observatory,  from  1803  to  1810;  11'95#;  10'75#;  10'36*; 
10-56#;  1060°;  10*86*;  1110°;  and  970°  ofthecenti. 
grade,  thermometer.  In  proportion  as  we  approach  the  tro- 
pins, the  variations  of  the-  annual  temperature  diminish 
Borne,  (tat.  41°  58")  from,1789  tol792;  18*8° ;  12*5° ;  18*4*  j 
end  12«9*t  Reaum.  (Baohu  in  Gilbert's  Annaien  dcr  Physifc,  t. 
24*  p.  288).  Philadelphia,  (lat  90*  58<)  from  1797  to  1808. 
12 7o,;  11:8»;  U'8*;  U«7*;  1*7*1  and  l*8«  ofithe  oeati<- 
grade  thermometer.  From  these  very  aorurate  observations 
it  results,  that  the  extremes  at  Geneva  have  been  2-5*.  $  at 
Paris  2*2°  ;  at  Rome,  15° ;  and  at  Philadelphia,  Vlo  of  the 
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The  maximum  of  the  temperature  of  the  seas, 
which  is  from  28  to  29  degrees,  proves  more  than 
any  other  consideration,  that  the  ocean  is  in 
general  warmer  than  the  atmosphere  with  which 
it  is  immediately  in  contact,  and  of  which  the 
mean  temperature,  near  the  equator,  is  from  26 
to  27  degrees.  An  equilibrium  between  the  two 
elements  cannot  be  established ;  not  only  on  ac- 
count of  the  winds,  which  carry  the  air  near  the 
poles  toward  the  equator,  but  also  in  consequence 
of  the  absorption  of  caloric,  the  effect  of  evapo- 
ration. It  is  so  much  the  more  extraordinary 
to  see  the  mean  temperature  rise,  in  a  part  of  the 
equatorial  ocean,  beyond  29°  (23*2°  It) ;  as  even 
on  the  continents,  amidst  the  most  arid  sands, 
we  scarcely  know  a  place,  where  the  mean  beat 
of  the  year  reaches  to  31°. 

It  remains  to  be  examined,  whether  in  the  low 
latitudes,  in  the  same  parallels,  we  find,  in  dif- 
ferent seasons,  nearly  the  same  temperatures. 
The  following  table  will  facilitate  this  kind  of 
research. 

centesimal  division.  The  variations  ^observed  in  the  tempera- 
ture of  the  sea  at  it's  surface  seemed  to  extend,  under  the 
temperate  zone,  between  the  35th  and  46th  degrees  of  lati- 
tude, to  three  degrees  above  and  below  it's  mean  temperature; 
and  I  was  wrong  in  saying,  in  a  general  manner,  in  the  in- 
troduction to  Thomson's  Chemistry  (French  translation,  t.  i, 
p.  100),  that  the  ocean  every  where  directly  indicates  the 
mean  temperatures  of  the  air,  corresponding  to  the  different 
latitudes. 
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A  great  mass  of  water  follows  with  extreme 
slow  d ess  the  changes  of  temperature  observed  in 
the  atmosphere,  and  the  maximum  of  the  mean 
temperatures  of  each  month  does  not  occur  at 
the  same  time  in  the  ocean  and  in  the  air.  The 
increment  of  the  heat  of  the  seas  necessarily 
undergoes  a  delay ;  and  as  the  temperature  of 
the  air  begins  to  diminish,  before  that  of  the 
water  has  reached  it's  maximum!  it  follows,  that 
the  extent  of  the  tbermometricat  variations  is 
smaller  at  the  surface  of  the  sea  than  in  the  at- 
mosphere. We  are  still  very  far  from  knowing 
the  laws  of  these  phenomena,  which  hare  a  great 
tafluenoe  in  the  economy  of  nature. 

Mr.  Kirwan  admits,  that  between  the  eigh- 
teenth degree  of  north  and  the  eighteenth  of 
south  latitude,  the  mean  temperatures  of  the 
mouths  differ  only  five  centesimal  degrees,  and 
this  estimation  is  somewhat  too  tari  for  we 
knew  by  observations,  carefully  calculated,  that 
at  Pondicberry,  at  Manilla,  and  in  several  other 
places  between  the  tropics,  the  mean)  heats  of 
the  months  of -January  and  August  differ  eight 
wr  ten  degrees.  Now  the  variations  of  the  air 
are  at  least  a  third  less  in  the  basin  of  the  seas 
than  on  the  continent;  and  the  ocean  under- 
goes a  part  only  of  the  changes  of  tempera- 
ture of  the  atmosphere  that  surrounds  it. 
Hence  it  results,  that,  if  the  equinoctial  oceans 
did  not  communicate  with  the  seas  of  the  tern-  - 


n 

• 

perate  zones,  the  local  influence  of  the  seatons 
would  be  almost  nothing  in  it. 

Mr.  Peron  *  who  has  very  successfully  repeat- 
ed the  experiments  made  by  Ellis,  Foreter,  and 
Irvine,  on  the  cold  that  prevails  at  the  bottom  of 
the  ocean,  affirms,  "  that  every  where  the  open 
sea  is  colder  at  noon,  and  warmer  at  night,  than 
the  surrounding  air/'    This  assertion  has  need 
of  much  restriction ;  I  am  ignorant  whether  it 
be  exact  in  the  forty-fourth  and  forty-ninth  de- 
grees of  south  latitude,  where  this  laborious  na- 
turalist appears  to  have  made  the  greatest  num- 
ber of  his  thermometrical  observations;   bat 
between  the  tropics,  where  the  air  in  the  open 
sea  is  scarcely  two  or  three  degrees  colder  at 
midnight '  than  two  hours  after  the  culmination 
of  the  Sun,  I  have  never  found  the  least  change 
in  the  temperature  of  the  ocean,  either  day  or 
night.    This  difference  is  sensible  only  in  a  dead 
calm,  during  which   the   surface  of  the  water 
absorbs  a  greater  mass  of  rays ;  but  we  have 
already  observed,  that  the  thermometrical  expe- 
riments mad?  in  this  state  of  the  ocean  relate  to 
a  local  pheqpmenon  only,  and  ought  to  be  en- 
tirely excluded  in  discussing  a  problem  of  ge- 
neral physics. 
The  observations  contained  in  the  preceding 

*  Annates  du  Museum,  t.  v.  p.  123 — 148.  Journ.  de 
Phya.  t.  lix,  p.  361.  Gilbert,  Annalen  der  Phjrsik,  t.  xix.  p. 
4W. 
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tables  have  all  been  collected  under  the  same 
parallels,  but  in  very  different  longitudes  and 
seasons.  At  the  time  of  the  voyage  to  the  Ma- 
gellanick  regions,  add  to  Batavia,  the  maximum 
of  the  temperature  was  found  much  more  to  the 
north  than  it  had  been  perceived  in  all  the 
other  voyages ;  which  has  had  a  sensible  in- 
fluence on  the  heat  of  the  sea  to  the  north  of  the 
tropic  of  Cancer.  The  maximum,  according  to 
Churruca  and  Rodman,  was  in  October,  in  six 
degrees  north ;  according  to  Mr.  Quevedo,  in 
March,  in  20°  %  south  ;  and  according  to  Dr. 
Perrins,  in  April,  in  0°  15'  north.  I  observed  it 
in  March,  at  the  east  of  the  Galipago  islands,  in 
2°  27'  of  north  latitude.  It  is  probable,  that 
changes  in  the  currents  cause  these  extraordi- 
nary anomalies ;  and  that  the  great  circle,  which 
passes  through  the  points  where  the  water  of  the 
sea  is  the  warmest,  cuts  the  Equator  at  an  angle 
which  is  variable  according  as  the  declination  of 
the  Sun  is  north  or  south.  These  phenomena, 
connected  perhaps  with  those  of  the  limit  of  the 
trade  winds,  and  the  maximum  of  the  saltuess  of 
the  sea,  deserved  to  be  carefully  examined j  but 
we  should  not  be  surprised  at  a  failure  of  accu- 
rate observations  on  the  temperature  of  the 
equatorial  seas,  if  we  recollect,  that  we  are  still 
ignorant  of  the  thermometrical  variations  in  the 
neighbouring  seas  of  Europe  *. 

*  Since  my  return  in  1804, 1  have  in  vain  exhorted  those 
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■  From  the  thirtieth  degree  of  north  Ibtitttde, 
the  results  which  I  attained  agree  very  wfett  with 
the  observations  of  Berrins  and  Quevedo*  It  w 
not  probably  to  the  local  influence  of  the  Sea- 
sons, as  we  have  just  proved,  bnt  to  the  motto* 
of  the  waters,  and  to  remote  canses,  thai  Wfe 
must  attribute  the  extent  of  the  variations  of 
temperature  observed  between  the  tropics  in  the 
voyage  from  London  to  Bombay.  These  varia- 
tions have  risen  to  five  degrees*  While  ill  the 
South  Sea  I  found  them  only  2*7°.  QveVedo,  hi 
traversing  from  south  to  north  a  space  of  six 
hundred  and  forty  leagues,  saw  the  heat  of  the 
Atlantic  ocean  from  the  tropic  of  Capricorn  to 
the  ninth  degree  of  north  latitude,  change  onfy 

naturalists,  who  inhabit  the  coast*  of  the  ocean*  in  Spain,  in 
France,  and  in  England,  to  ascertain,  for  each  month  to  the 
year,-  the  mean  temperature  of  the  sea  at  it's  surface,  com- 
pared with  the  mean  temperature  of  the  air  on  the  neighbour- 
ing coasts.  What  has  been  published  on  this  subject  is  founded 
either  on  theoretical  considerations,  or  on  a  small  number  of 
experiments,  which  hare  not  been  made  m  the  open  sea,  brrt 
in  harbours,  and  sheltered  roads.  What  is  the  maxiararn  of 
cold  which  the  ocean  attains  in  the  forty-fifth  degree  of 
latitude,  taking  the  mean  average  of  several  days  ?  to  what 
month  does  this  maximum  correspond?  It  is  asserted, 
that,  near  Marseilles,  the  sea  is  never  colder  than  6* 5°,  6r 
warmer  than  2d9 ;  though  the  extremes  of  the  temperature 
of  the  air  are  often  — 4°  and  +  3&°  (Mem.  de  la  Soc  Royal 
de  Med.  1778,  p.  70).  Can  it  be  admitted,  that,  in  the  open 
sea,  the  beat  of  the  Atlantic  rises  to  20°  in  latitude  45o. 
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1*7° ;  and  as  far  as  the  twenty-third  of  north  la- 
titude, the  greatest  variation  of  the  sea  extended 
no  farther  than  3*7°. 

This  great  regularity  in  the  distribution  of  the 
heat  of  the  ocean  is  manifested  also  in  a  very 
sensible  manner,  when  we  compare,  in  the  two 
hemispheres,  zones  equally  distant  from  the 
equator. 


vol.  i.  2  b 


* 


e 
i 


^ 


I 

a 

•5 

i 

i* 

1 

J 
< 

I* 

0 

-5 

a 

B 

< 

°, 

a.t-2  8 

I**  a 

5 

8 

m 

14 

Is 

52 

3-S 

s 

&  «  am  8  .1 _ 

Visits 

f-o 

•>p 

a  -t 

-  c 

as 

w  "' 

--.:?. 

?  ?■ 

=  F 

_- 

5  = 

=  s 

5^ 

5  J 

o  5! 
u  o 

:z 

S3 

11 

•  - 
2<: 

-s 

='=' 

s'fe 

sdee 

ii 

ft 

_  _ 

38 

5 

«i  -A 

**f> 

-  x 

«» 

Cod 

z./. 

^co 

/./ 

1 

38 

1 

■o  — 

—  W) 

""" 

*  <n 

-r  ■* 

== 

-  Q» 

fill's  Ja 

03-Zst-Zi; 

O 
< 

»  Atlantic  Ocean. 

1  Atlantic  Ocean. 
Indian  Sea. 

I J 

3 

mils 

■§  2  31!  '  3  1  3 

n 

mw 

o*5 

0-0910 

■"  M  6  r-  A  »' 

o  'p  r»  r»  m  «1  ■.->  -f 
—  &  £-  &  ^  &  6  & 

=*  "J  -   5>   H  M  «   ~ 

- 

■i  1 

ooSoSo 

»  {ft    I-  CO    «C    00 

2cog«no»o 

OODOOOOOO© 

oot^ooocOBaor-co 

II 

g  | 

hulli 

■Ifl  :fl_-l  • 

1 

1 

j 

si 

■    « 
*    (ft 

0    CO 

3t°  2  £  9  2 
»i  •*  e»  ew  3  >o 

ssasssss 

1 
1 

J 

SX 

D  Q  W  i«  «J  o 

T*    •«    W    W    « 

SOJatO-JO*-* 

Ol   «1  Ol  00          00 

78 


3  E  =  S  =  =  .=  k  E 

Mflllil 

Atlantic  Ocean, 

s.mtli  Sea. 

< 

O          j 

■S       * 

<              £ 

■a  o  »-o 

ill  S  i* 

324'! 
1°    a 

ft 

til 

05    ■  «   ■   ■ g   ■ 

1.8   1   ai 

j  s  s  5  re  s  i 

—  w— o»  —  —  Sot 

■a  | 

1! 
II 

z  z  ~:  x  *  o  c  c 

«  Tf  Q  9  E  B 
5  9  9  9  9  3 

.  .  .  J  s  •  - 1 

a\^-S  111 

2 

m 

J 

oi  —  fj^oJWajOt 
—  <0  r-  o  O  f-  —  ■* 

(7i*i  *  ft  a  « 

Ol  !C   —   fl   t  O 

1 

ocion  "loo  ^ 

35  S5  S5  to  cri « 

01  «  °1  55  =0  •# 

Q  O  W  0»  Q  O 
*  ■*  •*   •*  *  * 

79 

liscussing  these  observations  made  at  dif- 
seasons,  we  should  compare  the  months, 
in  both  hemispheres  are  almost  equally 
t  from  the  solstices.  It  is  necessary  also 
attention  to  the  slowness,  with  which,  in 
operate  zone,  the  sea  receiyes  and  loses 
it  communicated  to  it  by  the  air.  The 
lies  that  take  place  proceed  perhaps  in 
om  the  variations,  which  the  mean  atmos- 
*1  temperatures  of  the  months  undergo  on 
ne  spot,  but  in  different  years, 
preceding  table  shows,  that  the  ideas 
are  generally  formed  of  the  low  temper- 
of  the  southern  hemisphere  are  not  pre- 
accurate.  Near  the  poles,  and  in  very 
ititudes,  the  cold  of  the  seas  is  undoubt- 
»s  to  the  north  than  the  south  of  the 
>r ;  but  this  difference  is  not  sensible  be- 
the  tropics ;  it  is  even  very  little  per- 
le  as  far  as  the  35th  and  40th  degrees  of 
le. 

Kirwan  obtained  an  analogous  result  for 
r  that  rests  on  the  ocean,  by  taking  the 
•es  of  a  great  number  of  observations  made 
;  the  winter  and  summer  in  each  hemi- 
,  and  recorded  in  the  journals  of  navi- 
*.     From  the  equator  to  the  thirty-fourth 

:  a  very  interesting  paper  by  him  in  the  Transactions 
risb  Academy,  vol.  viii,  p.  422. 
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degree  of  south  latitude,  the  winters  are  more 
temperate  than  under  the  same  parallels  in  the 
northern  hemisphere;  and  even  in  fifty  one 
degrees  south,  at  the  Falkland  Islands,  the 
month  of  July  is  much  less  cojd  than  the  month 
of  January  at  London. 
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TABLE. 

fmparison  of  the  temperature  of  the  air  in  both 

hemispheres*. 


'  Correspondent 
Months. 

Mean  temp,  of  the  Months. 

Latitude. 

Southern 
hemisphere. 

Northern 
neniBjpuere. 

IP— 15° 

December 
June 

28-0° 

•        •        • 

28:5« 

•                          • 

18 

October 
April     .    , 

27-5 ' 

26-5 

•        •        • 

2°—  26 

• 

January 
July      .     , 

22-5  * 

19-3 

•        •        • 

- 

September , 
March  .     . 

• 

20-8 

20-5 

•        •  -     • 

34 

December  . 
June     .     . 

.'isV, 

154 

•        •         • 

February   , 
August .     . 

16-8 

170 

43 

July .     .     , 
January     . 

15*2 

18  2 

•        •        • 

48 

June     .     . 
December  . 

7  '    "  ' 

17-7 

'            i      ■            ( 

•         •        • 

58 

July      .    . 
January     . 

1  '■»  ' 

13-5 

•         •         • 

The  observations  employed  in  constructing  this  table 
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These  investigations  are  highly  interesting  to 
the  physical  history  of  our  planet.  Does  the 
quantity  of  free  caloric  remain  the  same  during 
thousands  of  years  ?  have  the  mean  temperatures 
corresponding  to  different  parallels  augmented, 
or  diminished,  since  the  last  revolution  that  al- 
tered the  surface  of  the  Globe  ?  We  cannot  an- 
swer  these  questions  in  the  present  state  of  our 
knowledge  ;  we  are  ignorant  of  every  thing  that 
relates  to  a  general  change  of  the  climates,  as  we 
know  not  whether  the  barometric  pressure  of 
the  atmosphere,  the  quantity  of  oxygen,  the  in- 
tensity of  the  magnetic  powers,  and  a  great 
number  of  other  phenomena,  have  undergone 
any  change  since  the  time  of  Noah,  of  Xisuthris, 
or  Menou.  As  a  local  variation  in  the  temper- 
ature of  the  ocean  at  it's  surface  might  be  the 
effect  of  a  progressive  change  in  the  direction  of 
the  currents,  which  bring  hotter  or  colder  water, 
according  as  they  come  from  lower  or  higher 
latitudes  ;  so,  in  a  very  limited  extent  of  sea,  a 
similar  refrigeration  might  be  produced  by  the 
conflict  of  oblique  and  submarine  currents,  which 
mix  the  waters  of  the  bottom  with  those  at  the 
surface;  but  we  can  draw  no  general  conclu- 
sions from  changes  that  have  taken  place  on  a 

were  all  made  at  sea,  except  those,  from  which  the  mean  tem- 
perature for  the  latitude  of  34°  was  deduced.  .  For  these  we 
are  indebted  to  Mr.  Sparmann,  during  his  stay  at  the  Cape  of 
Good  Hope. 
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few  points  of  the  Globe,  whether  at  the  surface 
of  the  sea,  or  on  the  continent*.  It  is  only  by 
the  comparison  of  a  great  number  of  observa- 
tions, made  in  different  parallels  of  latitude, 
and  at  different  degrees  of  longitude,  that  we 
shall  be  able  to  solve  the  important  problem  of 
the  increase  or  diminution  of  the  heat  of  the 
Earth. 

As  a  preparation  for  this  work,  we  must  care- 
fully determine,  at  a  given  period,  the  maximum 
of  the  temperature  of  the  waters  of  the  sea  under 
the  tropics,  and  in  the  parallel  of  the  warmest 
waters.  We  have  proved,  that  this  maximum  is 
at  present,  in  places  the  most  remote  from  each 
other,  from  28°  to  29°  of  the  centigrade  thermo- 
meter. Very  distant  posterity  will  one  day  de- 
cide, whether,  as  Mr.  Leslie*)*  has  endeavoured 
to  prove  by  ingenious  hypotheses,  two  thousand: 
four  hundred  years  are  sufficient  to  augment  the 
mean  temperature  of  the  atmosphere  a  single 
degree.    However  slow  this  increment  may  be, 

•  The  currents  of  the  aerial  ocean  act  like  the  currents  of 
the  sea.  In  Europe,  for  instance,  the  mean  temperature  of 
a  place  may  augment,  because  very  remote  causes  make  a 
change  in  the  equilibrium  between  the  winds  of  the  south- 
west and  those  of  the  north-east.  We  may  even  conceive  a 
partial  ohange  in  the  mean  barometric  height  of  a  place,  with- 
out this  phenomenon  indicating  any  general  revolution  in  the 
constitution  of  the  atmosphere. 

+  An  experimental  Inquiry  into  the  Nature  and  Propaga- 
tion of  Heat,  1804,  p.  181,  and  636. 
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we  must  admit,  that  an  hypothesis,  according  to 
which  organic  life  seems  gradually  to  augment 
on  the  Globe,  occupies  more  agreeably  our  ima- 
gination, than  the  old  system  of  the  copling  of 
our  planet,  and  the  accumulation  of  the  polar 
ice*  Some  parts  of  physics  and  geology  are 
merely  conjectural ;  and  it  might  be  said*  that 
science  would  lose  much  of  it9s  attraction,  if  we 
endeavoured  to  confine  this  conjectual  part 
within  too  narrow  limits. 


HYGROMETRICAL  STATE  OF  TUB  AIR. 

Notwithstanding  the  doubts  wltfch  have  been 
raised  in  these  latter  times  respecting  the  accu- 
racy, with  which  hair  or  whalebone  hygrometers 
indicate  the  quantity  of  vapours  mingled  in  the 
atmospheric  air,  it  must  be  admitted/that,  even 
in  the  present  state  of  our  knowledge,  these  in- 
struments are  highly  interesting  to  a  naturalist, 
who  can  transport  them  from  the  temperate  to 
the  torrid  zone,  from  the  northern  to  the  south- 
ern hemisphere,  from  the  low  regions  of  the  air 
that  rest  on  the  sea  to  the  snowy  tops  of  the 
Cordilleras.  I  would  rather,  says  Mr.  de  Sans- 
sure*,  that  the  most  imperfect  instrument  were 
made  use  of,  a  hempen  string  with  a  stone  sus- 
pended to  it,  than  entirely  neglect  researches, 

*  Essai  sur  l'Hygrometrie,  §  353* 
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for  which  so  little  has  been  done  in  distant  voy- 
ages*. Without  entering  into  the  question, 
whether  inaccurate  experiments  are  more  inju- 
rious to  the  progress  of  the  sciences  than  the 
total  ignorance  of  a  certain  number  of  facts,  I 
may  affirm,  that  several  hygrometers,  constructed 
by  Mr.  Paul  at  Geneva,  and  reduced  from  time 
to  time  to  the  point  of  extreme  humidity*}*,  have 

*  Mr.  PeroD  thinks,  "  that  it  was  in  the  voyage  of  Captain 
Baudin,  that  hygrometers  for  the  first  time  crossed  the  ocean," 
But  before  this  voyage,  and  even  a  long  time  before  my  own, 
hygromctrical  observations  had  been  made  in  the  voyage  of 
Laplrouse,  and  at  Bengal  by  the  son  of  Mr.  Dcluc 

f  I  made  this  correction  every  time  that  I  had  any  doubt 
of  the  indication  of  the  hygrometer.  I  employed  immersion 
in  rain  water,  as  Mr.  Deluc  recommends  for  whalebone.  It 
is  known,  that  this  method  of  verification,  fcven  with  hair,  can 
cause  bat  a  slight  error  of  1°  or  1*5°  (Essai,  §  32,  p.  37) ; 
while  the  best  hygrometers  often  differ  from  each  other  two 
degrees.  I  have  never  been  able  to  reduce  the  hair  or  whale- 
bone to  the  degree  of  extreme  sicoity,  for  want  of  a  portable 
apparatus,  which  I  regret  not  having  made  before  my  de- 
parture. I  advise  travellers  to  provide  themselves  with  a  nar- 
row jar,  containing  caustic  potash,  quicklime,  or  muriat  of 
lime,  and  closed  with  a  screw  by  a  plate  on  which  the  hygro- 
meter may  be  fixfed.  This  small  apparatus  would  be  of  easy 
conveyance,  if  care  were  taken  to  keep  it  always  in  a  per- 
pendicular position.  As  under  the  tropics  Saussure's  hygro- 
meter generally  keeps  above  86°,  a  frequent  verification  of  the 
single  point  of  extreme  humidity  is  moat  commonly  sufficient 
to  give  confidence  to  the  observer.  Besides,  in  order  to  know 
on  which  side  the  error  lies,  wc  should  recollect,  that  old  hy- 
grometers, if  not  corrected,  have  a  tendency  to  indicate  too 
great  dryness. 
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furnished  me  with  observations  which  accorded 
very  well  with  each  other.  I  have  always  pre- 
ferred the  old  instrument  with  a  single  hair  to 
that  of  Richer,  in  which  several  hairs  act  at  the 
same  time  on  the  index,  and  with  unequal  ten- 
sions. I  can  affirm  also,  that  every  thing  Mr. 
de  Saussure  has  advanced,  in  his  Essay  on  Hy- 
grometry,  of  the  long  duration  of  his  portable 
hygrometers,  is  extremely  exact*.  I  have  pre- 
served some  without  any  alteration  during  three 
years  travels  in  the  forests  and  mountains  of 
South  America.  Before  my  departure  they  were 
compared  by  Mr.  Pictet  with  the  hygrometers 
of  the  observatory  at  Geneva ;  and  I  have  al- 
most always  found  them  at  99°  or  1005°,  when 
I  have  been  able  to  expose  them  to  a  very  thick 
fog. 

As  the  fiftieth  degree  of  the  whalebone  hygro- 
meter corresponds  to  the  eighty-sixth  degree  of 
the  hair  hygrometer,  I  made  use  of  the  first  at 
sea  and  in  the  plains,  while  the  second  was  ge- 
nerally reserved  for  the  dry  air  of  the  Cordilleras. 
The  hair  below  the  sixty-fifth  degree  of  Saus- 
sure's  instrument  indicates,  by  great  variations, 
the  smallest  changes  of  dryness;  and  has  be- 
sides the  advantage  of  putting  itself  more  rapidly 
into  a  state  of  equilibrium  with  the  ambient  air. 
Deluc's  hygrometer  acts,  on  the  contrary,  with 

•  Ibid.  $  67. 
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extreme  slowness  ;  and  on  the  summit  of  moun- 
tains, as  I  have  frequently  experienced  to  my 
great  regret,  we  are  often  uncertain  whether  we 
have  not  ceased  our  observations  before  the  in- 
strument has  ceased  it's  movement.  On  the 
other  hand,  this  hygrometer,  furnished  with  a 
spring,  has  the  advantages  of  being  strong, 
marking  with  great  exactness  in  very  moist  air 
the  -least  increment  of  the  quantity  of  vapor  in 
solution,  and  acting  in  all  positions ;  while  Saus- 
sure's  hygrometer  must  be  suspended,  and  is 
often  deranged  by  the  wind,  which  raises  the 
counterpoise  of  the  index.  I  have  thought  it 
might  prove  useful  to  travellers,  to  mention  in 
this  place  the  results  of  an  experience  of  several 
years. 

During  the  whole  of  the  passage,  the  apparent 
humidity  of  the  atmosphere,  that  indicated  by 
the  hygrometer  not  corrected  by  the  temper- 
ature, augmented  sensibly,  notwithstanding  the 
progressive  increment  of  the  heat.  In  the  month 
of  July,  in  the  thirteenth  and  fourteenth  degrees 
of  latitude,  Saussure's  hygrometer  marked  at  sea 
from  eighty-eight  to  ninety-two  degrees*,  in  per- 

•  The  hair  hygrometer  being  much  better  known  than  that 
of  whalebone,  in  order  to  preserve  a  uniform  rate,  the  hygro- 
metrical  results  have  been  given  according  to  Saussure's  instru- 
ment, even  when  the  observations  were  made  with  that  of 
Deluc.  It  is  only  in  the  meteorological  journal,  that  the  hy- 
grometer employed  for  each  series  of  experiments  is  men- 
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fectly  serene  weather,  the  thermometer  being  at 
twenty-four  degrees.  On  the  banks  of  the  lake 
of  Geneva*,  the  mean  humidity  of  tbe  same 
month  is  only  eighty  degrees,  the  average  heat 
being  nineteen  degrees.  Now,  on  reducing  these 
hygrometrical  observations  to  a  uniform  tern* 
perature,  we  find,  that  the  real  humidity,  in  the 
equinoctial  basin  of  the  Atlantic  Ocean,  fe  to  the 
humidity  of  the  months  of  summer,  at  Geneva, 
in  the  ratio  of  twelve  to  seven.  This  enormous 
humidity  of  the  atmosphere  explains,  in  a  great 
measure  thfe  strength  of  vegetation,  which  we 
admire  on  the  coasts  of  South  America,  where 
no  rain  fall*  for  several  years. 

As  the  quantity  <rf  vapors  changes,  not  with 
the  elasticity  of  the  air,  but  with  the  tempera- 
ture, we  may  compare,  either  tbe  absolute  quan- 
tities of  vapour  Contained  in  tbe  atmosphere  in 
two  places,  >  or  tbe  proportion  of  their  quantities 
to  those  necessary  to  the  complete  saturation  of 
the  air  ki  different  climates.  We  know  by  very 
accurate  experiments  the  capacities  of  saturation 
of  the  air  at  different  degrees  of  the  thermome- 
ter ;  but  the  relations  which  esist  between  the 
progressive  lengthening  of  a  hygroscopical  body, 

tioned.  The  numbers  always  mark  the  apparent  humidity,  if 
the  contrary  be  not  expressly  stated. 

*  Under  the  temperate  zone,  on  the  continent,  the  extremes 
were  commonly  in  summer  sixty-seven  and  eighty-eight  de- 
rees,  the  temperature  of  the  air  being  from  twenty-six  to 
teen  centesimal  degrees. 


89 

and  the  quantities  of  vapor  contained  in  a  given 
space,  have-not  been  appreciated  with  the  same 
degree  of  certainty.  These  considerations  have 
induced  me  to  publish  the  indications  of  the 
hair  and  whalebone  hygrometers  just  as  they 
were  observed,  marking  the  degree  shown  by 
the  thermometers  connected  with  these  two  in- 
struments. To  facilitate  to  a  certain  point  the 
comparison  of  the  observations  made  in  different 
latitudes,  I  shall  here  insert  a  table,  which  was 
calculated  by  Mr.  d'Aubuisson,  when  he  made 
his  valuable  researches  on  the  coefficients  of 
the  barometric  formulas.  The  whole  of  the  re- 
sults prove  that  as  we  advance  toward  the  equa- 
tor, the  air  approaches  the  point  of  saturation. 
We  have  chosen  the  periods,  when  the  tempera- 
ture  of  the  sea  was  nearly  equal  to  that  of  the 
air.  Of  eight  columns,  which  compose  this 
table,  the  first  contains  the  time  of  the  observa- 
tion :  the  second  the  latitude  of  the  place ;  the 
third  the  state  of  the  thermometer ;  the  fourth 
the  state  of  the  hygrometer ;  the  fifth  the  weight 
of  vapor  contained  in  a  cubic  metre  of  air,  sup- 
posing it  saturated ;  the  sixth  the  weight  of  va- 
por contained  in  a  cubic  metre  of  air,  at  the  de- 
gree of  the  hygrometer  observed;  the  seventh 
the  thickness  of  the  sheet  of  water  which  should 
be  evaporated  in  an  hour's  time,  if  the  surround- 
ing air  was  perfectly  dry ;  the  eighth  the  same 
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thickness,  admitting  in  the  air  the  quantity  of 
vapor  indicated  by  the  hygrometer*. 

•  Tbe  following  is  the  basis  of  Mr.  d'Aubuisson's  calcola. 
tion: 

t  =  tbe  height  of  tbe  centigrade  thermometer. 

p  =z  the  height  of  de  Saussure's  hygrometer- 
Let  a  =-j 

6  =  f  the  quantities  indicated  in  the  columns  of  the  M» 

c  =  f    lowing  tableland  designated  by  tbe  same  letters. 

$  =r  Elastic  force  of  the  vapour  in  a  space  which  is  sa- 
turated. 

According  to  the  observations  of  Saussure,  it  is  found,  that 
the  elastic  force,  in  a  space  in  whioh  the  hygrometer  mark* 
p  degrees  is  <p  (0-016  p  —  0.47),  while  p  >  50°.  Let  0*016 
P  —  0*47  =  ro. 

Mr.  La  Place  gives,  from  the  experiments  of  Dalton, 

0  =  (V005123  x  (10)  *****—  +•««■»■. 
{M4c.  c&.  t.  iv.  p.  273.)     Hence  it  is  concluded  : 

1 0Ot.O  mlltta. 

a  =  <p ;  b  zi  a  X  m ;  c  =  $  42 ;  and  d  =  c 

r  1  +  t.  000376 ' 

(l_m). 
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It  follows  from  these  researches,  that,  if  the 
quantity  of  vapor,  which  the  air  commonly  con- 
tains in  our  middle  latitudes,  amouts  to  about 
three  quarters  of  the  quantity  necessary  for  it's 
saturation,  in  the  torrid  izone  this  quantity  is 
raised  to  nine-tenths.  The  exact  ratip  is  from 
0*78  to  0*88.  It  is  this  great)  humidity  of  the 
air,  under  the  tropics,  which  is  the  cause  that 
the  evaporation  is  less  than  we  should  have  sup- 
posed it  to  be  from  the  (eleva^iou-jof  4he  tem- 
perature. .  :  -  .        *  • 

I  was  often  surprised,  during  this  passage,  and 
at  a  later  period  in  the  vast  basin  rOf  the  Pacific 
Ocean,  at  notseeing-ibe  hygrometer  make  nearer 
approaches  to  the  point  of  extreme  humidity. 
This  instrument  has  been  •  sometimes,  &r  from 
the  coasts,  at  eighty-three  degrees ;  and  gene- 
rally in  the  equinoctial  zone,  it  kept  between 
ninety*  and  ninety-two  degrees.  According  to 
the  meteorological  tables,  (published  by  Messrs. 
Langsdorff  and  Horner,  we  see,  thatin  Kru- 
senstern's  voyage,  as  well  as  in  that  of  La  Pe- 
rouse,  the  apparent  humidity  •  was  found  to  be 

i 

•  Mem.  de  TAcad.de  P&ersbourg,  t.  i,  p.  454.  I  have 
corrected  the  indications  of  Deluc's  hygrometer,  which  was 
used  by;  the  Russian  navigators.  In  .their  instrument  the 
76th  degree  corresponded  to  the  point  of  extreme  humidity. 
Lamanop's  hygrometers  were  wejl  verified,  since  _  they  indi- 
cated 100-  or  101  degrees4u*4hick~fog.  Voyage  de  La 
Pe>ouse,  t.  iv,  p.  261. 
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from  eighty-eight  to  ninety-two  degrees.  The 
extremes  were  eighty-three  and  ninety- seven  de- 
grees, which  is  conformable  to  my  observations. 
It  is  true;  that,  from  the  carious  researches  of 
Mr.  Gay-Lu&sad,  the  hygrometer  can  never  in- 
dicate beyond  ninety  degrees  in  air  in  contact 
with  a,  saturated  solution  of  muriat  of  soda:  but 
the  water  of  the  sea  is  every  where  so  distant 
from  the  point  of  saturation,  that  the  salt  which 
it  contains  would  scarcely  change  a  single  de- 
gree the  point  of  the  greatest  humidity,  that  the 
lower  strata  of  the  air  in  the  basin  of  the  seas 
might  attain.  This  point  would  be  indicated  by 
the  hygrometer,  if  the  tranquillity  of  the  atmos- 
phere were  not  troubled  by  currents. 

The  *wind,  in  "displacing  the-  particles  of  the 
air;  does  not  make  the  hair:  rise  to  dry,  as  it 
causes  the  descent  of  a  thermometer  exposed  te 
the  sun  by  carrying  off  the  strata'of  air  strodgly 
heated.  Numerous  < Experiments  *-'  of  Mr/  Hie 
Saussure  prove,  that  the -air  acts  in  the  same 
manner  on  hygroscopic  substances,  whether  it 
be  in  motion  or  at  rest  v .  consequently  the  in* 
fluence  of  horizontal  or  descending  winds  be- 
comes sensible  to  the  hygrometer  inasmuch  only 
as  these  winds  bring  strata  of  air  less  loaded 
with  vapors.  If  oblique  currents  are  establish- 
ed, either  by  a  sudden  acceleration  in  the  decre- 

*  Esrai  aar  l'Hygromltrie,  §  150—166. 
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ment.  of  caloric,  or  by  the  conflict  of  several 
winds,  or  by  electric  phenomena,  the  upper 
strata  of  the  atmosphere  are  mingled  with  the 
lower  strata.  These  movements,  joined  to  the 
horizontal  winds  that  traverse  great  continents 
before  they  reach  the  basis  of  the  seas,  perpetu- 
ally tend  to  remove  the  hygrometer  from  the 
extreme  point  of  saturation.  Perhaps  also  the 
polar  currents,  which,  from  the  effects  of  the  ro- 
tation of  the  Globe,  seem  to  produce  the  appear- 
ance of  trade  winds,  have  too  much  velocity  to 
suffer  the  air  they  bring,  to  load  itself  under  each 
parallel  with  the  whole  quantity  of  vapor  cor- 
respondent to  it's  temperature. 

Naturalists,  who  have  long  marked  the  pro- 
gress of  the  hygrometer  in  the  open  air,  have 
seldom  seen  these  instruments  at  a  hundred  de- 
grees, except  in  a  thick  fog.  In  the  heaviest  rain, 
even  in  the  midst  of  the  clouds,  the  hair  hygro- 
meter often  keeps  at  ninety  and  ninety-five  de- 
grees *.     In  this  case  the  air  placed  between 

*  Mr.  de  Saussure  observed  it  once  at  84*  7°  daring  a  very 
heavy  shower.  Essai,  §  326,  p.  321.  On  the  other  hand, 
Mr.  Deluc  found,  that  his  hygrometers,  which,  plunged  into 
water,  marked  100,  kept  at  83*3°  when  they  were,  placed 
under  a  glass  jar  filled  with  atmospheric  air,  and  of  which 
the  sides  were  constantly  moistened.  Oh  seeing  in  my  jour- 
nal, that  Deluc's  hygrometer  kept  oftenest  between-  sixty  and 
sixty-three  degrees,  it  should  be  remembered,  that  iii  this 
instrument  the  point  of  saturation  in  the  air  is  not  a  hundred, 
bat  about  eighty-four  or  eighty-five  degrees.     Idles  sur  la 
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the  drops  of  water,  or  the  vesicular  vapor,  is  Far 
from  being  saturated ;  and  I  doubt  whether  the 
atmosphere,  preserving  a  perfect  transparency, 
ever  attains  the  maximum  of  humidity,  which 
we  obtain  under  our  glass  jars.  Mr.  de  Saus- 
sure,  after  having  explained  the  long  series  of 
his  manometrical  and  hygrometrical  experi- 
ments, made  at  different  degrees  of  temperature, 
admits,  that  the  last  degrees  of  his  instrument 
are  perhaps  only  degrees  of  super  saturation^  and 
that  the  quantity  of  vapor  that  a  certain  volume 
of  free  air  can  contain,  is  probably  less  than 
might  be  admitted  from  the  experiments  made 
in  our  laboratories  *. 

The  naturalists,  who  accompanied  the  Che- , 
valier  Krusenstern  in  his  voyage  round  the  world, 
assert,  that  Deluc's  hygrometer  enabled  the 
mariners  to  foresee  stormy  weather,  during  the 
passage  from  Washington  Islands  to  Sanga- 
sacky  ;  and  in  all  other  parts  of  the  torrid  zone, 
where  the  changes  of  the  atmosphere  have  scarce- 
ly any  influence  on  the  barometer.     Mr.  Peron, 

Meteorologie,  1786,  t.  i,  p.  72;    t.  ii,   p.  473.      Urenna, 
A  o ales  de  Historia  natural,  1803,  p.  229. 

*  In  determining  the  point  oF  extreme  humidity,  it  is  sup- 
posed, that  the  air  in,  the  jar  is  not  yet  saturated,  when  the 
vapors  begin  to  be  precipitated  in  an  almost  imperceptible 
manner.  (Saussure,  Essai,  §  107  and  123.)  Mr.  Gay-Ltis- 
sac  has  shown,  that  the  hygroscopical  property  of  the  glass 
becomes  a  source  of  errors  difficult  to  avoid. 
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00  the  other  hand,  says,  that  he  has  seen  the 
bafpmeter  constantly'  fall  at  sea,  when  the  hair 
hygrometer  advanced  toward  extreme  humidity. 

1  .have  had  no.  opportunity  of  verifying  either  of 
these  assertions. 

AZURE   COLOR  OF  THE  SKY,  AND  COLOR  OF  THE 

SBA  AT  IT'S  SURFACE. 

V 

The  cyanometrical  indications 'contained  in 
this  work  are,  I  believe,  the  first  that  have  been 
attempted  on  the  sea,  and  in  the  equinoctial  re- 
gions. The  instrument  I  made  use  of  had'  been 
compared  with  that  of  Mr.  de  Saussure. '  I  had 
the  satisfaction,  in  1795,  to  consult  this  illus- 
trious naturalist  on  my  travelling  projects ;  and 
he  had  engaged  me  to  make,  at  a  distance  from 
Europe,  a  series  of  observations  similar  to'  those 
he  had  collected  on  the  chain  of  the  higher 
Alps*. 

I  shall  not  here  enter  into  the  theory  of  the 
cyanometer,  and  the  necessary  precautions  to 
avoid  errors.  Though  this  imperfect  instrumeut 
is  yet  but  little  known,  naturalists  are  not  less 
acquainted  with  the  ingenious  principle,  on  which 
the  determination  of  the  extreme  points  of  the 
scale  f  are  founded.    In  order  to  assure  myself 

*  •  Mr.  Leslie  has  expressed  the  same  desire  in  his  work 
on  the  propagation  of  heat,  p.  442.  , 

t  Memoires  de  Turin,  t.  iv,  p.  409.    Journal  de  Physique, 
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by  direct  proof,  whether  the  cyanometrical  ob- 
servations wre*  eofl&parable  with  each  bthert,  I 
haye  often  placed?  the  instrument  in  the  hands 
of  persons r  who  had  JW*  been  accustomed  to  *b& 
kind  of  tneasnremeift,  and  J  have  observed,  thai 
their  judgment  on  tberfthades  *>f  blue  toward  the. 
horizon  and  at  the  zenith  never  differed  more 
than  two  degree^  - 

The  chamois  •  hunters  and  Swiss  herdsmen 
have  at  all  times  been  struck  with  the  intense 
color  of  the  heavenly  vault  on  the  summit  of  the 
Alps.  In  the:  year  1765  Mr.  Deluc  fixed  the 
attention  of  natumliste  6a  the  phenomenon,  the 
causes  of  which:  hd  developed  With  equal  preci- 
siouaad  simplicity.  ^  In  the  lower  part  of  the 
atmosphere,"  >  says  be  *y ."  the  color  of  the  air  1* 
always  palei*  and  weakened  by  the  vapors,  which 
at  the  same  time  cause  a  greater  dispersion  of 
the  light.  The  ah*  of  the  plains  becomes  deeper; 
when  it  is  more  pure ;  but  it  never  approaches 
the  vivid  and  deep  tint,  which  is  remarked  on  the 


t.  xxxviii,  p.  480.  Voyages  dans  lea  Alpes,  §  2086. 
surla  Geographic  des  Plantes,  1807,  p.  102.  Bouguer  ap- 
pears to  have  already  had  the  idea  of  a  similar  instrnineatt 
bat  of  more  general  use.  In  speaking  of  the  light  reflected 
by  the  particles:  of  the  air,  he  says,  "  We  should  employ  /as 
a  term  of  comparison,  painted  tablets  of  different  color**0 
Traitt  d'Optiqiie,  p.  865.    •      < 

*  Researches  on  the  Modifications  of  the  Atmosphere* 
§031. 
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mountains."  It  seemed  to  me,  that  in  the  chain 
of  the  .Andes  these  appearances  make  less  im- 
pression on  the  mind  of  the  natives,  because 
those  among  them,  who  scale  the  summits  of  tbe 
Cordilleras  to  gather  snow,  do  not  come  from  the 
region  of  the  low  lands,  but  from  elevated  plains, 
which  are  themselves  twelve  or  fifteen  hundred 
toises  above  the  level  of  the  sea. 

I  found  on  examining  the  cyaaometrical  ob- 
servations recorded  in  my  journal,  that,  from  the 
coasts  of  Spain  and  Africa  to  those  of  South- 
America,  the  azure  color  of  the  heavenly  vault 
progressively  augmented  from  thirteen  to  twenty- 
three  degrees.  From  the  8th  to  the  12th  of 
July,  in  twelve  and  a  half  add  fourteen  degrees 
of  latitude,  the  sHy  was  of  an  extraordinary 
paleness,  without  any  concrete  or  vesicular  vapor 
being  visible.  The  cyanometer  indicated  at  the 
zenith,  between  noon  and  two  in  the  afternoon*, 
only  sixteen  or  seventeen  degrees ;    though  the 

*  The  observations  were  always  made  at  (he  zenith  itself, 
or  near  the  zenith,  but  at  times  when  the  Sun  was  distant 
from  that  part  of  the  sky,  of  which  the  intensity  of  the  blue 
color  was  measured.  At  ten  or  twelve  degrees  distance 
around  the  sun,  the  tint  has  a  local  paleness  $  as  on  the  con- 
trary it  has  a  local  intensity,  when  the  blue  of  the  sky  is  seen, 
either  between  two  clouds,  or  above  a  mountain  covered  with 
snow,  or  between  the  sails  of  a  ship,  or  the  tops  of  trees.  It 
is  scarcely  necessary  to  remark,  that  this  intensity  is  only  ap- 
parent, and  that  it  is  the  effect  of  a  contrast  of  two  colors  of 
different  shades. 


preceding  days  it  had  been  at  twenty-two  de- 
grees. I  found  in  general  the  tint  of  the  sky 
deeper  under  the  torrid  zone,  than  in.  the  high 
latitudes  ;  but  I  have  also  proved,  that,  in  the 
same  parallel,  this  tint  is  paler  at  sea  than  on 
land. 

As  the  color  of  the  firmament  depends  on  the 
accumulation  and  on  the  nature  of  the  opake ' 
vapors  suspended  in  the  air,  we  should  not  be 
astonished,  if  during  great  droughts,  in  the 
steppes  of  Venezuela  and  of  Meta,  we  see  the 
sky  of  a  deeper  blue  than  in  the  basin  of  the 
ocean.  A  very  hot  air,  almost  saturated  with 
humidity,  rises  perpetually  from  the  seas  toward 
the  high  regions  of  the  atmosphere,  where  a  colder 
temperature  prevails.  This  ascending  current 
causes  there  a  precipitation,  or  rather  a  conden- 
sation of  vapor.  Part  assembles  in  clouds,  under 
the  form  of  vesicular  vapor,  at  times  when  we  see 
no  clouds  appear  in  the  dryer  air  that  reposes  on 
the  land ;  another  part  remains  scattered,  and 
suspended  in  the  atmosphere,  the  tint  of  which 
it  renders  paler.  When,  from  the  summit  of  the 
Andes,  we  turn  our  eye  toward  the  great  South 
Sea,  we  often  perceive  a  haziness  uniformly 
spread  to  fifteen  or  eighteen  hundred  toises  in 
height,  and  covering,  as  with  a  thin  veil,  the 
surface  of  the  ocean.  This  appearance  takes 
place  in  a  season  when  the  atmosphere,  beheld 
from  the  coast  and   at  sea,  appears  pure  and 
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perfectly  transparent ;  and  the  existence  of  the 
opake  vapor  is  announced  to  navigators  only  by 
the  little  intensity  of  the  azure  color  of  the  sky. 
We  shall  hereafter  have  occasion  to  reborn  to 
these  phenomena,  which  modify  the  extinction 
of  light ;  and  which,  like  the  fogs  popularly 
called  dry,  remain  so  confined  to  the  high  jregions 
of  the  atmosphere,  that  our  hygrometers  undergo 

no  sensible  change :> 

,  I  have  often  repeated,  in  the .  equinoctial  part 
of  the  Atlantic  Ocean,  the  experiments^?  Mr.  da 
Saussure  on  the  decrement  of  the  iutensity-of 
color  observed  from  the  .zenith  to:  the  horizon,. 
On  the  Htbof  July,  in  latitude  lft°  19>the,8ky 
hejng.of  the  spurest  blue,  the  theFmpBieter.keep* 
ing.^t  twenty-two.  degrees,  and  the  hygrometer 
at  eighty-eight  degrees,, I  found,  toward  noon,. 
(         at  1°  of  height,  3°  of  the  cyanometer 

10  6 

20  10 

30  16-5 

40  18      .; 

00  22 

between 70  & 90 235 

The  30th  of  Jane,  in  latitude  18?  58',  the  ther* 
mometer,  being  at  21  a2°,  and  the  hygrometer  at 
81*5°,  the  cyanometric   decrement   had  been 

» 

somewhat  less  regular  r 

at  1°  of  height,  2*5°  of  the  cyanometer 
10  4 
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at  20°  of  height,  8-  5°  of  the  cyanometer 

30  12 

.  45  1S-5 

50  18'3 

60  21 

between  70  &  90         :    .  22-4*  v  .  ! 

-  This  decrement  has  a  greiit  a&alogy  wit  h  that 
which  was  observed  at  Geneva  on  the  1  lth  of 
Apti$  1790,  and  to  which  Mr.  Prevost *  endea- 
rotired  to 'ap|>ly  calcmlationi^  We  kriow,  that 
bttth  follow  nearly  m  arithmetical  progression, 
btt- thar'et  sea  thdrb' are  great  insularities 
before7 'twenty  degmfes  'of  height.  This4  sane 
near  the  horizon  exhibits'*  tiutal  extremely  pale 
<m  Aoooufct  of  the  vapor  that  'lienor*  the  surface 
of 'the  Water, -and  through  which  the 'blue  rays 
ata 'transmitted  to  *b.  It  is  for  the  same  reason, 
that  fteaflr  the  coasts*  at  an  equal  distahce  from 
the  zenith,  the  vanlt  of  'the  sky  appears  of  a 
deeper  color  on  the  land  side  than  on  that  to- 
ward the  sea.  ••  •  * 

-•  The  quantity  v  of  vapor,  which  modifies  the 
shades-  of  the*  atmosphere  by  reflecting  white 
light,  is  'changing  from  morning  to  evening ;  and 
tbe'cyanometer,  observed  at  the  zenith,  or  near 
this  print,  indicates  with  sufficient  precision  the 
variations  that  correspond  to  the  different  hours 
of  the  day. 

Journal  de  Physique,  t.  lvii,  p.  392. 
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Latitude.     6  J  o'clock.     10  o'clock*       Noon.    2  o'clock.   5ft  o'clock, 

18°  53'       17°  21°      224°     22°        18° 

16    19        19  22        235      23  20-5 

13   51        15  16        17         17  15-8 

I  was  unwilling  to  omit  the  last  observation, 
that  of  the  8th  of  July,  though  the  sky,  by  a  sin* 
gular  anomaly,  appeared  that  day  as  pale  as  wt? 
see  it  on  the  continent  in  the:  temperate  zone. 
The  Sun  being  at  equal  distances  from  the  meri- 
dian, the  tints  are  deeper  in  the  evening  than  in 
the  morning,  without  doubt  because  the  maxi- 
mum of  temperature  falls  between  the  hours  of 
one  and  two.  I  have  not  remarked,  like  Mr.de 
Sausgure,  that  the  cyanometer  was  regularly  less 
elevated  at  noon  *,  than  some  time  before '  the 
passage  of  the  Sun  across  the  meridian ;  but  I 
have  not  been  able  to  devote  myself  with  the 
same  assiduity  to  this  kind  of  investigation. 

We  must  not  confound  the  cyanometrical 
measures  with  the  experiments,  which  Bouguer 
attempted,  by  means  of  his  lucimeter,  on  the  in- 
tensity of  the  light  diffused  or  reflected  by  the 
air.  This  intensity  contributes  without  doubt 
to  modify  the  more  or  less  azure  tint  of  the 
heavenly  vault ;  but  the  two  phenomena  do  not 
depend  directly  on  the  same  causes,  and  there 


*  Cyanometrical  observations  at  Geneva : 

6  o'clock.  10  o'clock.  Noon.         2  o'clock.  6  o'clock. 

117°  22  e°  22-5°         20-3°  17° 
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are  a  great  number  of  circumstances,  in  which 
the  intensity  of  the  aerial  light  is  very  small 
while  the  cyanometer  indicates  deeper  tints. 
Mr.  Leslie  *  has  observed,  for  instance,  by*  his 
photometer,  that  the  light  diffused  is  weaker, 
when  the  sky  is  of  a  very  deep  and  pure  blue, 
than  when  it  is  slightly  covered  by  transparent 
vapor.  So,  on  the  mountains  where  the  inten- 
sity of  the  direct  light  is  the  greatest  -j~,  the 
aerial  light  is  very  weak,  because  the  rays .  are 
reflected  by  air  of  less  density.  A  very  deep  tint 
corresponds  there  to  the  feebleness  of  the  dif- 
fused light ;  and  the  aspect  of  the  sky  on  the 
mountains  would  resemble  that  offered  by  the 
heavenly  vault  on  the  plains,  when  it  is  illumin- 
ed by  the  feeble  light  of  the  Moon,  if  the  state 
of  the  aqueous  vapor  did  not  produce  a  sensible 
difference  in  the  quantity  of  white  rays  reflected 
toward  the  lower  regions  of  the  Earth.  In  these 
regions,  the  vapors  are  condensed  after  sunset, 
and  the  descending  currents  disturb  that  equi- 
librium of  temperature,  which  has  been  estab- 
lished during  the  day.  On  the  ridge  of  the  Cor- 
dilieras,  the  azure  of  the  sky  is  less  mingled  with 
white,  because  the  air  there  is  always  extremely 
dry.  The  rarer  atmosphere  of  the  mountains, 
illumined  by  the  vivid  light  of  the  Sun,  reflects 

*  On  the  Propagation  of  Heat,  p.  441.  ' 

.  f  Laplace,  Mecan.  Celeste,  t.  iv,p.  282.     Expos,  da  Syst. 
da  Monde,  p.  96.  -        • 
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almost  as  few  blue  rays  as  the  dense  atmosphere 
of  the  plains  enlightened  by  the  feeble  fight  of 
the  Moon.  From  these  considerations  it  follows, 
that  we  ought  not  to  say,  with  Mr.  de  Sarissore 
and  other  naturalists,  who  have  recently  treated 
on  this  subject,  that  the  intensity  of  the  blue  is 
greater  on  the  summit  of  the  Alps  than  in  the 
plains  ;  the  color  of  the  sky  is  only  deeper,  less 
mixed  with  white.  - 

If  we  direct  the  cyanometer  toward  the  parts 
of  the  sky  very  near  the  Sun,  the  instrument  in- 
dicates, near  the  zenith,  as  faint  tints  as  those 
which  are  observed  near  the  horizon.  The  causes 
of  this  paleness  are  very' different.  Near  the  Sun 
too  intense  a  light  fatigues  our  organs ;  and  the 
eye,  dazzled  bythe  quantity  -of  white  rays  it  re- 
ceives at  once,  becomes  almost  insensible  to  the 
impression  of  the  blue  rays.  At  the  horizon,  on 
thecontrary,  it  is^not  the  intensity  of  the*  aerial 
light,  that  renders  the  azure  tint  of  the  sky  pale  J 
before  sunset  this  phenomenon  is  produced  by 
the  white  light;  Teflebted  by  the  vapors  condens- 
ed near  the  surface  of  the  Earth. 

Bouguer  has  made  the  curious  observation, 
that,  when  the  Sun  is  fifteen  or  sixteen  degrees 
high,  there  are,  on  a  line  parallel  to  the  horizon, 
two  parts  of  the  sky,  from  110  to  120  degrees 
distant  from  the  luminary,  where  the  intensity 
is  at  it's  minimum  ;  while  we  observe  the  maxi- 
mum in  a  point  diametrically  opposite  to  the 
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sun*.  We  think,  that  this  circumstance  has 
but  little  influence  on  the  accuracy  of  the  .  cya* 
nometrical  measures  made  in  the  torrid,  zone; 
for  the  greater  the  elevation  the  Sun  has  above 
the  horizon,  the  more  uniformity  there  is*  iuftbc 
distribution  of  the.  aerial  light  -fv  It  even  apr 
pears,  that  a  part  of  the  sky  may  reflect  a  greater 
or  less  quantity  <  of  light,  without .  any.  indication 
of  a  deeper  or  fainter  tint  by.  the  cyanometer,  ,. 
I  shall  not  enlarge  any  farther  on  the  analogy, 
that  exists  between  the  results  obtained  by/tite 
cyanometer  of  Saussure  and  the  lucimeterof 
Bouguer*  This  subject  is  one  of  the  most  deli- 
cate investigations  in  optics ;  and  the  tint  of  the 
sky  deserves  so  much  more  the  attention  of  nar 
turalists,  as  the  ingenious  experiments  of  Mrw 
Arago  have  recently  proved,  that  the  aerial  light 
is  composed  of  rays  not  all  of  th&<saine  nature^ 
since  it  contains  some  that  are  insusceptible  of 

polarization,     i  

-If  the  cyanometer  indicate,  I  will  not  say  the 
quantity,  but  the  accumulation  and  the  nature 
of  the  opake  vapors  contained  in  the  air,  the  na- 
vigator is  in  possession  of  a  more  simple  manner 
of  Judging  of  the  state  of  the  low  regions  <if>  the 
atmosphere.  He  attentively  observes  the  eolor 
and  figure  of  the  solar  disk  M  it's  rising  mid 

*  Bougoer,  Traitc  d'Optique,  p.  71  and  367. 

t  Ibid,  p.  74. 


setting.  This  disk,  beheld  across  the  strata  of 
air  that  lie  immediately  upon  the  ocean,  an- 
nounces the  duration  of  fine  weather,  add  the 
slackness  or  strength  of  the  wind.  It  is  a 
kind  of  diaphanometer*,  the  indications  of  which 
have  been  interpreted  with  greater  or  less  cer- 
tainty for  ages.  Under  the  torrid  zone,  where 
the  meteorological  phenomena  follow  each  other 
with  great  regularity,  and  where  the  horizontal 
refractions  are  more  uniform,  the  prognostics  are 
surer  than  in  the  northern  regions.  A  great  pale- 
ness of  the  setting  Sun,  a  wan  color,  an  extra- 
ordinary disfiguration  of  it's  disk,  are  almost  un- 
equivocal signs  of  a  tempest ;  and  we  can  scarce- 
ly conceive,  how  the  state  of  the  low  strata  of 
the  atmosphere,  which  this  natural  diaphano- 
meter shows  us,  can  be  so  intimately  connected 
with  meteorological  changes,  that  take  place 
eight  or  ten  hours  after  the  setting  of  the  Sun. 

Mariners  have  carried  the  physiognomical 
knowledge  of  the  sky  to  a  much  higher  state  of 
perfection,  than  the  inhabitants  of  the  fields. 
Viewing  only  the  ocean,  and  the  sky  which 
'seems  to  repose  upon  it's  surface,  their  attention 
is  continually  fixed  on  the  slightest  modifica- 
tions of  the  atmosphere.  Among  the  great  num- 
ber of  meteorological  rules,  which  pilots  trans-, 

# 

*  See  the  description  of  the  apparatus,  to  which  Saussure 
has  given  this  name  in  the  Memoires  de  Turin,  vol.  it. 
p.  4-25. 
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mit  to  each  other  as  a  kind  of  inheritance,  there 
are  several  that  evince  great  sagacity  ;  and,  in 
general,  prognostics  are  less  uncertain  in  the 
basin  of  the  seas,  especially  in  the  equinoctial 
parts  of  the  ocean,  than  on  the  continent,  where 
the  configuration  of  the  ground,  mountains,  and 
plains,  interrupts  the  regularity  of  the  meteoro- 
logical phenomena.  The  influence  of  the  luna- 
tions on  the  duration  of  tempests ;  the  action 
exercised  by  the  Moon  at  it's  rising,  during  se- 
veral successive  days,  on  the  dissolution  of  the 
clouds  ;  the  intimate  connection  that  exists  be- 
tween the  descent  of  marine  barometers  and  the 
changes  of  weather ;  and  other  similar  facts ; 
are  scarcely  observed  in  inland  countries  com- 
prised in  the  variable  zone,  while  their  reality 
cannot  be  denied  by  those,  who  have  long  been 
in  the  habit  of  sailing  between  the  tropics. 

I  attempted  to  apply  the  cyanometer  to  mea- 
sure the  color  of  the  sea.  Though  this  color  is 
commonly  green,  we  have  no  need  of  a  chloro- 
meter  to  estimate  the  intensity  of  it's  tint.  In 
this  experiment  there  is  no  question  but  of  the 
strength  of  the  color,  of  the  lighter  or  deeper 
shade,  and  not  of  the  individual  nature  or  qua- 
ity  of  the  tint.  In  fine  calm  weather  the  color 
)f  the  ocean  has  been  equal  to  the  thirty-third, 
toe  thirty-eighth,  sometimes  even  the  forty-fourth 
legree  of  the  cyanometer  ;  though  the  vault  of 
be  sky  was  very  pale,  and  scarcely  reached  the 

2  D 
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fourteenth  or  fifteenth  degree.  It  would  be 
useless  to  repeat  these  experiments  when  the  at- 
mosphere is  loaded  with  clouds,  or  in  the  shadow 
of  a  vessel.  When,  instead  of  directing  the  cya- 
nometer  toward  a  great  extent  of  open  sea,  we 
fix  our  eyes  on  a  small  part  of  it's  surface  through 
a  narrow  aperture,  the  water  appears  of  a*beau- 
tiful  ultramarine  color.  Toward  evening,  on  the 
contrary,  when  the  edges  of  the  waves,  illumined 
by  the  Sun,  are  of  an  emerald  green,  their  sur- 
face, on  the  shady  side,  has  a  purple  reflection. 

Nothing  is  more  striking  than  the  rapid 
changes,  which  the  ocean  undergoes  beneath  a 
serene  sky,  where  no  variations  whatever  are  to 
be  perceived  in  the  atmosphere.  I  do  not  here 
speak  of  the  whitish  and  milky  tint,  that  marks 
the  waters  of  shoals,  and  in  soundings,  which  is 
owing  only  to  the  sand  suspended  in  the  liquid, 
since  it  is  perceived  in  places,  where  the  bottom, 
in  twenty  or  thirty  fathoms  water,  is  no  way  vi- 
sible ;  1  speak  of  those  extraordinary  changes, 
by  which,  in  the  midst  of  the  vast  basin  of  the 
equinoctial  ocean,  the  water  passes  from  an  in- 
digo blue  to  the  deepest  green,  and  from  this  to 
a  slate  gray,  without  any  apparent  influence 
from  the  azure  of  the  sky,  or  the  color  of  the 
clouds. 

The  blue  tint  of  the  ocean  is  almost  independ- 
ent of  the  reflection  of  the  sky.  In  general  the 
sea  between  the  tropics  is  of  a  more  intense  and 
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purer  azure  than  in  high  latitudes ;  and  this  dif- 
ference is  remarked  even  in  the  Gulf-stream. 
The  ocean  often  remains  blue,  when,  in  fine  wea- 
ther, more  than  four-fifths  of  the  sky  are  covered 
with  light  and  floating  clouds.  They  who  do 
not  admit  Newton's  theory  of  colors  consider  the 
blue  of  the  sky  as  the  black  of  space  seen  through 
a  medium,  the  transparency  of  which  is  disturb- 
ed by  vapors  * :  this  explanation  they  might  ex- 
tend to  the  blue  tint  of  the  Ocean. 

Whatever  relates  to  the  color  of  the  water  is 
extremely  problematic.  The  green  tint  of  the 
snow  waters,  that  flow  from  the  glaciers  of  the 
Alps,  and  which  contain  very  little  air  in  solu- 
tion, might  induce  us  to  believe,  that  this  color 
is  appropriate  to  water  in  it's  greatest  purity. 
We  address  ourselves  in  vain  to  chemistry  to  ex- 
plain this  phenomenon,  or  that  of  the  blue  color 
of  the  Rhone  near  Geneva :  there  te  hitherto  no 
proof,  that  waters  exist  which  contain  a  greater 
or  less  degree  of  hydrogen  ;  and  the  refrigera- 
tion of  the  seas  in  tempests  is  much  too  weak, 
to  permit  us  to  attribute  the  reflection  of  differ- 
ent colored  rays  to  the  mere  change  of  density. 
It  is  no  way  probable,  that  the  green  color  of  the 
water  is  owing  to  the  mixture  of  yellow  rays 
from  the  bottom,  and  blue  rays  reflected  by  the 

*  Antonio  de  Domini?,  la  Hire,  and   Mr.  von  Goethe 
{Mem.  de  VAcad.,  t.  ix,  p>  616.     Farbenlehre.  t.  i,  p.  59.) 
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water  *  ;  for  the  open  se?i  is  often  green,  where 
it  is  more  than  eight  hundred  fathoms  deep. 
Perhaps,  at  certain  hours  of  the  day,  the  red 
or  yellow  light  of  the  Sun  contributes  to  the 
colouring  it  green  -f*.  The  waves,  like  moveable 
and  incjined  mirrors,  progressively  reflect  the 
shades  and  tints  of  the  atmosphere  from  the 
zenith  to  the  horizon.  The  motion  of  the  sur- 
face of  the  water  modifies  the  quantity  of  light, 
that  penetrates  toward  the  inferior  strata ;  and 
it  may  be  conceived,  that  those  rapid  changes 
of  transmission,  which  act  as  it  were  like  changes 
of  opakeness,  may,  when  they  are  united  to  other 
causes  unknown  to  us,  change  the  tint  of  the 
ocean. 

DIP  OF  THE    MAGNETIC   NEEDLB.      INTENSITY  OF 

THE  MAGNETIC   FORCES. 

The  variations  of  terrestrial  magnetism  belong 
to  a  kind  of  phenomena,  on  which  I  have  em- 
ployed myself  with  singular  predilection,  during 
the  course  of  my  travels,  and  in  the  subsequent 
years.  The  objects  to  which  I  directed  my  re- 
searches were,  first,  the  dip  of  the  magnetic 
needle ;  secondly,  the  variation,  or  angle  which 

•  Dlcade  Egyptienne,  rol.  i,  p.  101. 

+  The  beautiful  greenish  blue  color  of  ice,  when  we  see  it 
in  a  great  mass,  is  a  phenomenon  well  worthy  of  investiga- 
tion, and  known  by  every  naturalist,  who  has  visited  the  gla- 
ciers of  the  Alps. 
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be  magnetic  meridian  makes  with  the  meridian 
f  the  place ;  thirdly,  the  horary  variations  of 
he  variation  ;  fourthly,  the  intensity  of  the 
aagnetic  forces,  measured  by  the  duration  of 
he  oscillation  of  a  horizontal  or  vertical  needle  *• 
%e  extent  of  the  surface  of  the  Globe,  in  which 
have  been  enabled  to  determine  the  magnetic 
ihenomena  with  the  same  instruments,  and 
mploying  similar  methods,  was  one  hundred 
nd  fifteen  degrees  in  longitude,  and  is  com- 
prised between  fifty-two  degrees  north  and 
welve  degrees  south  latitude.  This  vast  re- 
;k>n  is  so  much  the  more  interesting,  as  it  is 
ra versed  by  the  magnetic  equator ;  so  that  the 
>oint  where  the  dip  is  nought,  having  been  de- 
ermined  by  land,  and  by  astronomical  means, 
re  may,  with  respect  to  the  two  Americas,  coh- 
ert,  with  precision,  the  terrestrial  latitudes  into 

*  When  we  measure  the  intensity  by  the  oscillations  of  a 
eedle  in  a  horizontal  plane,  we  must  correct  the  results  by 
be  dip  observed  in  the  same  place.  This  correction  is  un- 
ecessary,  when  we  employ  a  dipping  needle,  which  oscillates 
i  the  plane  of  the  magnetic  meridian.  The  number  also  of 
bete  oscillations,  compared  with  the  number  of  those  which 
io  same  needle  makes  in  a  plane  perpendicular  to  the  mag- 
etic  meridian,  determines  the  dip  of  the  place.  This  method 
f  finding  the  dip  by  an  instrument  without  a  divided  limb 
fiords  more  precision  near  the  magnetic  equator,  than  in  the 
ortbern  regions  :  it  served  to  verify  the  exactness  of  a  part 
f  my  observations,  published  before  my  return  to  Europe  by 
Ir.  de  La  Lande.     (Journal  de  Phyt.,  vol.  xlix,  p.  429.) 
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magnetic  latitudes.  This  conversion,  indispens- 
able for  the  study  of  the  complicated  laws  of 
magnetism,  is,  on  the  contrary,  very  problema- 
tic, when  we  compare  observations  of  the  mag- 
netic dip  made  in  meridians  very  remote  from 
each  other ;  and  when  we  consider  the  magnetic 
equator  as  a  great  circle,  without  inflection,  and 
without  irregularity  of  curve. 

Notwithstanding  the  considerable  degree  of 
perfection,  which  Mitchell  and  Nairne  had  at- 
tained in  the  construction  of  dipping  needles, 
these  instruments,  before  the  year  1791,  had  not 
reached  that  degree  of  exactness,|which  they 
have  now  attained.    If  La  Caille,  Dalrymple, 
Cook,  Bayly,  and  Lord  Mulgrave  have  succeed- 
ed in  obtaining  excellent  results,  it  is  because 
these  able  observers  made  numerous  compara- 
tive experiments,   and  took  the   average  of  a 
great  number.     The  compasses  employed  in  La 
Perouse's  expedition  were  those  made  use  of  by 
Captain   Cook    in    his  last  voyage   round  the 
world.    We   must  suppose,  that  these   instru- 
ments were  out  of  order,  or  of  difficult  use  :  for 
the  dips  observed  on  board  the  Astrolabe  often 
differ  five,  six,  or  eight  degrees  from  those  ob- 
tained the  same  day  on  board  the  Boussole. 
This  uncertainty  had   induced  the   celebrated 
Borda  to  apply  himself,  conjointly  with  Mr.  Le 
Noir,  to  the  improvement  of  the  dipping  needle. 
This  navigator,  to  whom  astronomy  is  indebted 
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for  the  use  of  repeating  circles,  has  also  furnish- 
ed travellers  with  the  means  of  making  accurate 
observations  on  the  magnetic  dip.  Borda's 
compass  was  successfully  employed  in  the  voy- 
age of  Viceadmiral  d'Entrecasteaux,  in  that  of 
Captain  Baudin,  and  in  the  excursions  of  Mr* 
Nouet  in  Egypt.  If  \fre  add  the  results  obtained 
in  these  different  voyages  to  those  I  have  col- 
lected during  seven  years  in  the  two  divisions  of 
America,  in  Spain,  France,  Italy,  Switzerland, 
and  Germany,  we  shall  have  a  great  mass  of 
observations,    comparable*   with   each    other, 

*  The  observations  of  the  dipping  needle  made  by  de  Ros-. 
sel,  Freycinet,  Nonet,  Gay- Lussac,  and  myself,  are  so  much 
the  more  adapted  to  be  compared  with  each  other,  as  they 
embrace  bat  a  Tery  short  portion  of  time.  Le  Mourner  {Lois 
du  Magneftsme,  p.  57)  and  Lord  Mulgrave  (Voyage  to  the 
North  Poky  p.  68)  still  admitted  the  invariability  of  the  mag- 
netic dip  :  bat  Messrs.  Gilpin  and  Cavendish  proved,  in  1806, 
by  direct  experiments,  that  the  dip  of  the  needle  is  subject, 
like  the  variation,  to  annual  oscillations,  though  extremely 
slow.  The  cities  of  London  and  Paris  are  hitherto  the  only 
.places,  where  the  extent  of  these  oscillations  is  known.  The 
dip  at  London,  in  1775,  was  72°  30'  and  in  1805,  70°  21' 
(Phil.  Trans.,  vol.  Ixvi,  pi.  1,  p.  401).  We  cannot  admits 
with  P.  Cotte  (Journ.  de  Physique,  t.  Ixvi;  p.  277),  that, 
before  the  year  1808,  the  dip  of  the  magnetic  needle  was 
not  known  with  precision  at  Paris.  I  had  determined  it 
with  a  great  deal  of  care,  conjointly  with  Mr.  de  Borda,  in 
1708,  before  my  departure  for  Spain.  It  was  then  69o  51 '. 
Mr.  Gay-Lussac  found  it  in  1806,  69°  12f.  On  the  7th  of 
October,  1810,  the  dip  at  Paris  was  68°  50/ ;  and  on  the  10th 
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and  worthy  of  exercising  the  sagacity  of  geome- 
tricians. 

Though  our  passage  from  Corunna  to  Cumana 
lasted  thirty-seven  days,  I  could  collect,  during 
this  space  of  time,  only  twelve  good  observations 
of  the  magnetic  dip.  I  had  caused  an  addition 
to  be  made  to  Borda's  compass,  by  an  able  artist 
of  Madrid,  Mr.  Megnil,  of  a  suspension  with  a 
.double  movable  ring,  like  that  known  under  the 
name  of  Cardan  s  suspension.  By  these  means 
the  instrument  might  be  tied  by  a  very  long  cord 
to  a  pail  of  the  poop,  which  appeared  nearly  free 
from  iron,  and  where  small  portions  of  this  metal 
were  very  equally  distributed.  I  ascertained  the 
advantages  of  this  position  by  determining  the 
dip  during  a  dead  calm,  on  the  deck,  and  in  se- 
veral parts  of  the  vessel  below.  During  the 
course  of  those  observations,  I  found  the  direc- 
tion of  the  magnetic  meridian  in  seeking  the 

of  November,  1812,  68<>  42'.  The  first  of  these  two  experi- 
ments was  made  by  Mr.  Arago  and  myself;  the  second  by 
Mr.  Arago  alone.  The  particular  observations  did  not  differ 
three  or  four  minutes.  The  poles  of  the  needle  were  changed 
several  times ;  and  all  imaginable  precautions  were  employedi 
in  the  use  of  Borda's  compass,  to  avoid  errors.  From  these 
observations  it  results,  that  from  1775  to  1805  the  dip  dimi- 
nished at  London  4'  1*  yearly :  at  Paris  the  annual  dimi- 
nution, from  1798  to  1812,  was  4'  54*.  I  should  think  it 
hazardous  to  go  back  to  anterior  times,  when  the  instruments 
were  too  imperfect,  and  when  observers  employed  too  little 
nictty  in  their  magnetic  experiments. 
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minimum  of  the  dips.  Most  commonly  I  had 
to  judge  of  the  magnitude  of  the  angle  by  tak- 
ing, among  a  great  number  of  very  small  oscil- 
lations, the  mean  of  the  elongations  toward  the 
north  and  the  south.  I  constantly  employed 
two  different  needles ;  their  centring  was  veri- 
fied by  comparing  the  indications  of  the  two  ex- 
tremities of  the  same  needle,  *  and  inverting  it, 
or  successively  directing  the  divided  face  of  the 
limb  east  and  west.  I  think  I  may  be  certain, 
that  observations  made  when  under  sail  may  at- 
tain an  average  exactness  of  twelve  minutes  of 
the  centesimal  division  *. 

§ 

*  The  angles  given  by  Borda's  dipping  compass  are  ex- 
pressed in  centesimal  degrees  and  decimal  parts.  The  veri- 
fications of  the  instrument,  which  can  be  made  on  land,  and 
which  I  have  constantly  employed  with  Mr.  Gay-Lussac, 
during  the  course  of  the  observations  published  in  the  Me- 
moirs of  the  Society  of  Arcuail,  are  reducible  to  the  following : 
1st,  giving  a  horizontal  position  to  the  azimuth  circle,  by 
means  of  a  bubble  level,  and  a  thread  level ;  2ndly,  finding 
the  direction  of  the  magnetic  meridian,  either  a)  by  corre- 
spondent dips,  or  b)  by  adding,  on  the  azimuth  circle,  one 
hundred  degrees  to  the  point  which  corresponds  to  the  per- 
pendicular position  of  the  needle  ;  or  finally  c)  by  the  minimum 
of  the  dips ;  3dly,  correcting  the  eccentricity  of  the  needle,  * 
by  observing  the  superior  and  inferior  points  ;  4thly,  examin- 
ing whether  the  magnetic  axis  of  the  needle  coincides  with 
it's  physical  axis,  by  observations  to  the  east  and  the  west ; 
5thly,  correcting  the  want  of  equilibrium  in  the  needle  by  , 
changing  the  poles.  The  slight  differences,  which  will  be  no- 
ticed between  the  results  published  in  this  narrative,  and 
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tbote  that  were  inserted,  daring  my  journej,  in  several  pub- 
lic papers  (Journ.  de  Pbys.  t.  iv,  p.  433;  Mag.  Eocyclop.  to. 
8,  p.  376 ;  Zach.  Monatl.  Corresp.  t.  i,  p.  402),  arise  from  mj 
having  sometimes  neglected  taking  the  average  between  the 
observations  made  to  the  east  and  the  west,  and  because  the 
latitudes  and  longitudes  observed  had  not  always  been  reduced 
by  estiaflBtioo  to  the  same  time,  when  the  magnetic  dip  had 
been 
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calm  weather.  It  would  be  above  all  important 
to  know  the  magnetic  force,  where  the  dip  is  the 
smallest.*'  The  imperfection  of  the  compasses 
put  on  board  Mr.  La  P6rouse's  vessels  no  doubt 
prevented  the  astronomers  in  this  expedition 
from  paying  attention  to  investigations  of  this 
kind,  and  the  wishes  of  the  academy  of  sciences 
were  fulfilled  only  in  the  voyage  of  d'Entrecas- 
teaux,  and  in  that  of  which  this  work  gives  the 
narrative.  Among  the  great  number  of  valuable 
observations  for  which  we  are  indebted  to  Mr. 
Rossel,  there  are  five  on  the  oscillations  of  the 
magnetic  needle  *  made  at  Brest,  at  Teneriflfe, 
at  Van  Diemen's  Land,  at  Amboyna,  and  at 
Java.  For  my  part,  I  have  determined,  jointly 
with  Messrs.  Gay-Lussac  and  Bonpland,  from 
5°  of  magnetic  latitude  south,  to  60°  magnetic 
latitude  north,  the  intensity  of  the  forces  in  a 
hundred  and  eighty  places  belonging  to  two  sys- 
tems of  particular  attractions  ~f~.     In  the  space 

*  These  observations  were  published  only  in  1008  (Voy. 
do  d'Entrecasteaux,  t.  ii,  p.  287,  291,  821,  480,  and  644) ; 
bat  they  were  made  eight  years  before  my  journey  to  the 
Oroonoko.  I  was  acquainted  with  them  as  early  as  the  year 
1805,  immediately  after  having  communicated  to  the  first 
class  of  the  Institute  the  general  results  of  the  progressive 
decrement  of  the  magnetic  forces  from  Paris  to  the  magnetic 
equator.  See  the  memoir,  which  I  published  at  that  time, 
conjointly  with  Mr.  Biot,  in  the  sixtieth  vol.  of  the  Journ.  de 
Physique. 

f  On  account  of  the  inflexions  of  the  magnetic  equator,  we 
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of  three  years,  I  have  been  enabled  to  procure 
the  oscillation  of  the  same  needles,  or  needleg 
compared  with  each  other,  at  Lima,  under  the 
magnetic  equator,  at  Mexico,  at  Naples,  and  at 
Berlin,  which  afforded  me  the  means  of  deter- 
mining  the  relation  that  exists  between  the  mag- 
netic charges  of  the  Globe  in  different  climates. 
From  these  extensive  operations,  an  account  of 
which  will  be  separately  published,  it  follows, 
that,  supposing  the  intensity  of  the  forces  under 
the  equator  =1,  this  intensity  is,  at  Naples, 
1-2745;  at  Paris,  13482;  and  at  Berlin, 
1-3703. 

We  see  already,  that  from  the  thirty-eighth  to 
the  thirteenth  degree  of  terrestrial  latitude,  ia 
the  part  of  the  northern  Atlantic  Ocean  to  which 
the  preceding  table  refers,  the  number  of  the 
oscillations  diminishes  from  242  to  234,  while  the 
dip  varies  from  75'76°  to  50-67°  of  the  centesU 
mal  division.  I  endeavoured  to  make  these  ob- 
servations in  calm  weather,  and  when  the  vessel 
oscillated  in  a  plane  perpendicular  to  the  plane 
of  the  limb  of  the  compass.  The  oscillations  of 
the  needle  are  scarcely  disturbed  by  those  of  the 
vessel,  the  latter  having,  in  a  uniform  wind,  all 


may  consider  the  points  of  the  Globe  that  differ  little  in  mag- 

» 

netic  longitude  as  belonging  to  one  system  of  forces.  The 
longitudes  are  computed  from  the  point  of  intersection  be- 
tween the  terrestrial  and  magnetic  equators- 

2  B 
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the  TCgtitaity  of  an  isbohrarioos  pendulum.  Li 
general  the  rtfte,  #hich  the  magnetic  variations 
and  the  dip  foiow  in  different  longitudes,  aj^ 
pears  mtoe  regular  In  the  basin  of  the  sea,  than 
on  continents  where  the  inequalities  of  the  sur- 
face, and  the  nfctare  of  the  rocks  of  which  die 
sorrorading  mountains  are  composed,  erase 
frequent  anomalies.  As  to  the  dotation  of  the 
oscillations,  it  sometimes  undergoes  irregulari- 
ties, even  in  the  middle  of  the  seas* ;  no  doubt 
because  the  stratum  of  water  is  toe  thin,  to  pre- 
vent the  needle  from  being  afifected-by  the  un- 
equal distribution  of  the  magnetic  forces  in  the 
interior  of  the  Globe.  The  mathematical  theory 
of  the  tides,  it  is  trrie,  make*  it  probable,  that 
the  mean  depth  of  the  ocean  is  at  l^ast  four 
leagues^ ;  but  we  know,  froth  the  aerostatic 
voyage  of  Mr.  Gay-Lussac,  that  in  rising  perpen- 
dicatarly  from  the  surface  of  the  Earth  3600 
toiseS;  no  sensible  change  is  perceived  in  the  in- 
tensity of  the  magnetism.  We  cannot  therefore 
admit,  that  the  sea  is  much  deeper  in  those  lati- 
tudes, where,  under  the  same  magnetic  parallel, 
we  see  the  number  of  osriHationd  diminish.  ' 
I  did  not  regret  my  not  having  embarked  tbe 

*  See,  in  the  Journal,  my  observations  made  in  34°  90* 
and  14°  16'  of  north  latitude. 

f  From  the  small  height  of  the  tides,  in  open  seas,  and  the 
ratio  of  the  density  of  the  sea  to  that  of  the  land.  (La  Place, 
in  the  Mem.  tie  Paris,  1776,  p.  218.) 
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apparatus,  which  Saussure  calls  a  inagnetotht*. 
ter*,  and  which  Mr.  Paul  constructed  tot  mfe'lit 
Geneva.  I  am  inclined  to  think,  that  the  varia- 
tions of  intensity,  believed  to  have  been  seen  in  the 
same  place,  by  means  of  this  complicated  instru- 
ment* #ere  the  effect  of  involuntary  illusion.  Mr. 
de  Saussure  thought,  that  the  magnetic  force 
diminished  both  on  the  mountains  and  during  the 
great  heats  of  summer,  while  Mr.  Blondeau^ 
believed,  that  he  had  found  by  an  instrument  of 
his  own  invention,  that  a  high  temperature  of  the- 
atmosphere  increased  the  intensity  of  the  mag- 
netism. Neither  of  these  assertions  has  been 
confirmed  by  accurate  experiments.  There  is 
no  doubt,  that  periodical  variations  in  the  in- 
tensity of  the  magnetic  forces  exist  in  the  same 
place ;  as  have  already  been  discovered  in  the 
variation,  and  even  to  a  certain  point  in  the 
dip:}:  of  the  magnetic  needle ;  but  these  varia- 

*  Voyage  dans  lea  Alpes,  §  458  and  2103.  I  find  the  first 
notion  of  a  magnetometrical  apparatus  in  Hooke's  posthn- 
moos  works.  This  natural  philosopher,  a  man  of  extraordi- 
nary sagacity,  thought,  in  1686,  of  measuring,  by  means  of 
a  steelyard  (stater a),  the  force  with  which  a  magnet  attracts 
iron  at  different  distances.  Posth.  Works,  p.  23.  See  also 
Brook  Taylor's  experiments,  made  in  1?15,  Phil.  Trans,  vol. 
xxxi,  p.  204. 

+  On  the  apparatus,  which  Mr.  Blondeau  called  magneto- 
meter, before  Saussure,  see  Mem.  de  l'Acadlmie  de  la  Marine 
de  Brest,  t.  i,  p.  421. 

J  Horary  and  diurnal  variations  of  the  dip  have  not  yet 
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tions  of  intensity  appear  to  be  infinitely  feeble, 
since  they  cannot  be  perceived,  if  we  employ, 
instead  of  the  magnetometer  with  a  perpendi- 
cular rod  terminated  by  a  ball  of  iron,  the  deli- 
cate apparatus  of  Coulumb,  that  is,  the  oscilla- 
tions of  a  small  needle  contained  in  a  glass  case, 
and  suspended  by  an  untwisted  silk  thread*. 

• 

been  observed ;  but -a  slow  change  takes  place  in  the  apace  of 
several  years. 

*  At  the  hospice  of  Mount  Cents,  and  at  Rome,  Mr.  Gay* 
Lussac  and  myself  have  observed  the  oscillations  of  the  same 
needle  by  day  and  by  night,  in  very  different  atmospberictl 
temperatures.  The  result  of  these  experiments  was,  that,  if 
there  exists  a  horary  variation  in  the  intensity  of  the  magnetic 
forces,  it  does  not  alter  the  duration  of  the  oscillations  t 
twelve  hundredth.  At  Milan,  the  same  needle  made,  on  the 
15th  of  jApril,  1805,  in  the  interior  of  the  city,  near  the 
cathedra],  sixty  oscillations  in  4' 56*8";  and  on  the  7th  of 
October,  ia  a  meadow  without  the  walls,  in  4'  §6*4*.  At 
Rome  the  duration  of  the  oscillations  was  the  same  to  a  few 
tenths  of  a  second,  at  the  Villa  Borghese,  at  Moote-Pincio, 
and  on  the  road  to  Tivoli.  Experiments  of  this  sort  are  sus- 
ceptible of  so  great  an  exactness,  that  in  different  experiments 
made  on  the  top  of  Mount  Cenis,  two  hundred  and  fifty  oscil- 
lations lasted  1229*3",  1229*2%  1229",  and  1229*5".  At 
Rome  we  successively  found,  with  a  chronometer  of  Breguet, 
1169*2",  1109-2",  1169",  and  1169*5".  I  have  thought  it 
right  to  note  in  this  place  these  results,  in  order  to  prove,  that 
the  experiments  made  on  the  intensity  of  the  magnetic  forces, 
and  recorded  in  this  work,  are  not  subject,  in  a  small  extent 
of  ground,  to  that  great  number  of  local  and  horary  influences, 
which  affect  the  observations  on  the  variation  of  the  magnetic 
needle. 
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Besides,  the  two  instruments  are  not  founded 
precisely  on  the  same  principle ;  for  the  artificial 
magnet  having  a  quantity  of  fluid;  which  is  as  it 
were  independent  of  that  of  the  Earth,  it  may  be 
conceived,  that  the  magnetometer,  conveyed  to 
different  climates/ cannot  give  the  same  results 
as  the  oscillatory  apparatus. 


In  speaking  of  the  physioal  observations  made 
during  the  passage  from  Ferrol  to  Cumana, 
I  have  not  mentioned  my  experiments  on  the 
purity  of  the  air,  and  it's  electric  charge*.  The 
former  were  made  by  means'  of  the  nitrous  gas 
in  the  narrow  tubes  of  Fontana's  eudiometer, 
and  seemed  to  indicate  a  greater  portion  of  oxy- 
gen in  the  strata  of  the  atmosphere  lying  on  the 
sea,  than  in  those  which  surround  continents. 
We  know  at  present,  that,  if  eudiometrical  vari- 
ations exist,  they  must  be  less  than  two  thou- 
sandths ;  and  that  the  results  I  obtained  in 
1799  do  not  merit  confidence,  on  account  of  the 
too  imperfect  means  then  employed  in  the  ana- 
lysis of  the  atmosphere. 

*  I  took  the  greater  interest  in  this  kind  of  experiments, 
because,  a  short  time  before  my  departure  from  Germany,  I 
bad  devoted  myself  to  a  very  extensive  inquiry  into  atmo- 
spherical electricity  at  the  foot  of  the  high  mountains  of  Salz- 
burgh.  The  results  of  my  labours  are  related  in  the  Journal 
de  Physique,  an  7. 
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With  respect  to  the  electrometrical  experi- 
ments, it  was  impossible  for  as,  either  oo  board 
the  Pizarro,  or  any  other  vessel  in  which  we 
afterward  sailed,  to  perceive  at  sea  the  least 
sign  of  tension,  on  making  nse  of  Bennefs  and 
Sanssujre's  excellent  electrometers.  Mr.  Boo- 
pland  has  often  taken  the  pains  to  carry  these  in- 
struments, furnished  with  long  metallic  stems 
and  a  lighted  match,  on  the  masts  and  yards 
farthest  from  the  hnll  of  the  vessel*  These  trials 
were  repeated  in  the  South  Sea,  on  board  a 
Spanish  frigate  with  very  high  nkaste ;  but  the 
gold  leaf,  the  dryest  straws,  or  little  balls  of  elder 
pith,  which  are  electroscopical  substances,  never 
indicated  the  slightest  divergence:  Ib  ft  the 
surface  of  the  ocean,  that  deprives  the  lower 
strata  of  the  atmosphere  of  it's  electricity  ?  or  do 
the  hull  of  the  vessel,  the  sails,  and  masts,  act  as 
powerful  conductors  ?  If  this  action  take  place, 
why  did  not  our  electrometers  indicate  electri- 
city in  open  boats,  while,  on  the  coasts  of  Peru, 
we  have  seen  signs  of  a  strong  tension,  when  a 
damp  wind  blew  from  the  sea  ? 

It  is  the  duty  of  a  natural  philosopher  candid- 
ly to  relate  the  circumstances  in  which  certain 
experiments  did  not  succeed.  As  two  thirds  of 
our  atmosphere  lie  on  the  basin  of  the  seas, 
meteorology  would  gain  considerably,  if  we  knew 
the  electric  state  of  this  part  of  the  aerial  ocean. 
We  may  be  tempted  to  r£f)eat  the  experiments! 


have  just  described  with  the  mkroetectrometec* 
of  Weiss,  Gersdorlv  and  Mareebaux*.  These  in- 
struments  discover  electrieity  new  a  w*M»  in  the 
shade  of  a  tree,  every  where  aliflts^  wheu  Ben- 
net's  and  Sanssure's  elec,trQinetei$  iadjcatoiwne. 
They  are  preferable  to  elecjrio  pougs  fastened  to 
flying  kites,  or  soiaU  balloons*  because  tbe.elee* 
tricity  narked,  by  these  last,  is,  niqet  frequently  the 
mere  result  of  .{he  ascending  motion,,  as  has  been 
proved  by  the  fine  experiments  of  Ifo  Eroaanf. 
I  have, , had  joo .better  sftcce/ss,  than  tbe;  majo- 
rity of  trav]ell€rt  ip  aaipftrt^nipf  the  degree  of 
§aft«$ss  of  .the  sea$,  which  varies  ^jth  #$  lati- 
tude. JV^a*  the  small  number of  accurate  ob* 
WTFatioM  J .  obtained .  by  means,  of  an  aisoraeter 
by  DaUood,  (JlOeriug  Uttle  from  that  of  Nioboi- 
#on,  it  foUovfi,  that  the  s^eei^o  gravity  of.  the 
«ea  ,wafcr  .augment*  prafty  regularly  .ftom  the 
coasts  of  Qallicja.to  Ten*ri0fc  while  ft  diininishe* 

■/I.I  /'.    v.#  .».».<  r    v  ..  .        i    '     V.  -  ».       i 

+  Ifcrf.  p.  389  and  503. 

"•  %  Mr.  Proust,  struck  with  the  traces  of  mercury  which  he 

liid  met  with  to  all  the  taiiriatarxif^dda  of^ain^JfidWjwi'i 

if  (Mm.  '©/  HeH.  PWfe,  4te-  «!.,  ¥al.  Ifi,  p.  STO),  reqafesfBtt  ate, 

aft  ay  dopaft»i»  from  Madrid  &  sfepeuk  gjrffegflp  prf* 

to  see  if  it  would  offer  any  traces  of  amalgams*  I  followed 
the  advice  of  this  celebrated  chemist,  though  I  miff  Utile  con- 
fidence in  the  success  of  this  experiment ;  but  the  thread, 
to  which  the  plate  was  tied,  broke  a  few  days  after  1  had  put 
my  apparatus  into  the  water. 
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fcnew  from  latitude  K*  52*  to  19*  45'.  Io  these 
regions,  in  the  twenty-fourth  and  thirtieth  de- 
grees of  longitude,  a  huge  stripe  of  the  ocean  is 
less  salt  than  the  rest. 

The  muriat  of  soda  amounts  to  0-038  from  the 
parallel  of  1 8*  r  to  that  of  1 9°  34',  between  the 
thirtieth  and  fifty-fourth  degrees  of  longitude. 
It  seemed  to  me,  that,  in  the  part  of  the  Atlantic 
comprised  between  the  coasts  of  Portugal  and 
Cumana,  the  water  is  a  little  Salter  to  the  south 
of  the  tropic  of  Cancer,  than  under  the  tempe- 
rate zone ;  and  I  should  be  induced  to  general- 
ize this  feet,  if  the  experiments  made  during 
Cook's  last  voyage  did  not  peremptorily  prove, 
that  this  difference  does  not  exist  in  every  me* 
ridian.  Horizontal  currents,  which  cross  the 
oceqn  at  it's  surface;  and  oblique  currents 
which  mingle  the  strata  of  water,  placed  at  dif- 
ferent depths ;  modify  the  saltness  of  the  seas ; 
and  supposing  even,  that  the  absolute  quantity 
of  the  muriate  dissolved  in  the  ocean  has  not 
been  augmented  by  the  action  of  submarine 
volcanoes,  but  has  remained  the  same  for  thou- 
sands of  years,  it  is  not  the  less  probable,  that 
the  distribution  of  this  salt  in  different  parts 
of  the  Globe,  undergoes,  from  time  to  time,  con* 
siderable  changes. 
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{The  longitude  ^was  found  by  a  time-keeper  of 
Lewis  Berthoud,  No.  27.  The  temperature  of 
the  ocean  indicated  is  that  of  the  surface  of  the 
water.  The  cyanometrical  observations  were 
made  at  the  zenith.  The  thermometer  exposed 
to  the  air. was  placed  to  the  windward,  and  in 
the  shade.  When  an  observation  of  the  Sun 
at  the  meridian  could  not  be  obtained,  Douwes 
method  of  double  altitudes  was  employed.  The 
latitudes  and  longitudes  are  given  for  noon.] 


Dm  of 
month. 


1799 
June  6 


North 
latitude. 


43°  28' 


Wert 

long. 


10°  45' 


PHYSICAL   OBSERVATION*. 


Departure  from  the  port  of  Corunna. 

Temperature  of  the  ocean,  15' 4*  cen- 
tesimal :  air  10  2°. 

Hygrometer,  whalebone,  44°,  or  804° 
of  Saussure's  hair  hygrometer. 
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Days  of 

North 

West  I 

the 
month. 

lat 

long. 
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Jttlfcft 

a»atfi*46* 

Cya*m*0tmr,  180.    Floating,  clouds; 

wind  N.E.  fresh  j  rough  sea. 

Dip  of  the  magnetic  needle  observed 

at  the  port  of  Ferrol,  7d*6">,  centi- 

-  *  grade  division. 

Intensity  of  the  magnetic  forces,  in 
Gallicia,  expressed  by  343  oscula- 

f 

tions  in  ten  minutes  of  time. 

6 

44    0 

13    7 

Temperature  of  the  sea,  10°.     Tem- 

V 

perature  of  the  air,  9°;  brisk  gale; 

i. 

the  sea  rough  and  very  stormy. 

7 

42     7 

16  34 

Beyond  the  parallel  of  Cape  Finis- 

■     ■ 

terre,  at  forty-two  leagues  distance 
from  this  cape.  Gentle  gale  N.NJ5. 

i 

» 

• 

air,  16-70. 

■ 

' 

« 

Cffanometer,  14°. 

8 

41     0 

16    9 

Wind  north-east,  very  weak.  Temp. 

i 

of  the  air,  12'6<>. 
Hygrometer, 4oG°.  Deluc  (82°Saus- 

. 

i  >  ■ 

sure) . 

0 

39  10 

10  18. 

Temperature  of  the  sea,  16* ;  temp. 

of  the  air,  14^  6/  \  northerly  wind, 

.     . 

feeble }  serene  sky. 

1 

Thermometer   exposed  to  the  sun, 

.  . 

" 

16°  ^j  Sun's  force,  £•  4/  j  in  the 
parallel  of  Peniche. 

Cyahometer,  16°  (the  blue  of  the  ocean 

. 

measured  with  the  same  instru- 

• 

ment  35°).  Hygrometer  the  whole 

day,  Bl°— 83°  Samssure. 
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"Days  of 

the 

month. 


June  9 


North 
bit 


39   10/ 


10 


3?  26 


West 
long. 


l0o  18' 


16  32 


PHYSICAL   0B8BBVATI0NS. 


11 


36  4 


17  6 


Dip  of  the  magnetic  needle  (latitude 

38°  62'  and  longitude  l0»  22>) 

76-76». 
Magnetic  intensity,  242  osculations  > 

good  observation. 
The  current*  which  sets  l£.  by  S. 

and  S.E.,  begins  to  be  felt 


Light  north-west  wind,  fine  weather, 
almost  in  the  parallel  of  Cape  St. 
Vincent,  and  between  this  cape 
and  the  Azores  at  eighty  leagues 
to  the  west  of  the  cape. 

Temperature  of  the  ocean,  15*2°; 
temp,  of  the  air,  15°  j  thermome- 
ter exposed  to  the  Sun,  18*7°: 
Sun's  force,  3-7°. 

Hygrometer  at  noon,  47°  Deltic  (83*5° 
Saussure) .  At  three  in  the  after- 
noon, 600Deluc.  (86*2°  Sauss.) 

Dip  of  the  magnetic  needle,  75*36° ; 
oscillations  242. 

Cyanometer,  140 ;  blue  color  of  the 

calm,  44°. 


reroperafurcofthesea,  15*2^;  temp* 
of  the  air,  18*6° ;  weather  a  little 
cloudy.  At  seven  in  the  evening, 
temp,  of  the  sea,  still  15*2*; 
temp,  of  the  air,  17*4° ;  sea  some- 
what ruffled. 

Hygrometer,  at  seven  in  the  evening, 
51°  Deluc  (84-4°  Saussufle) . 
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Days  of 

the 
month. 


June  12  36*  8' 


North 
kt. 


West 

'long 


17°  16' 


PHYSICAL   OBSERVATIONS. 


13 


S4  30 


16  66 


Calm,  hazy  weather  j  a  little  rain  it 
nine  in  the  morning;  at  fifty 
leagues  distance  from  the  coasts  of 
Africa,  to  the  west  of  Cape  Blanco. 

Temperature  of  the  sea,  16*2° ;  temp, 
of  the  air,  20-6*.  At  eight  in  the 
evening,  the  sea  16*2°;  the  air 
15-7°. 

Hygrometer,  478°  Deluc  (84° Sans- 
suie). 


Variable  weather,  calm,  rainy.  From 
eleven  in  the  morning  clear  sky, 
without  clouds ;  in  the  night, 
bseeze  from  the  west. 

Temperature  of  the  sea,  16*3^  (at  a 
depth  of  fifteen  metres,  15'7°) ; 
temperature  of  the  air,  19*70 ' 
thermometer  exposed  to  the  Sun, 
20*3° ;  Sun's  force,  0*5° ;  temper- 
ature of  the  air  at  eleven  at  night, 

137°. 

Hygrometer,  64*5°  Deluc  (87*5°  Saus- 
sure). 

Cyanometer,  10°  j  blue  color  of  the 
sea  34°.  The  sky  has  a  reddish 
blue  tint,  almost  violet,  a  singular 
phenomenon,  which  I  have  also 
sometimes  observed  in  the  Pacific 
Ocean,  especially  in  the  southern 
hemisphere,  and  without  the  sea 
being  green. 
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Days  of 

the 
month. 

June 13 


14 


North 
lat. 


34°  30'  16°  65* 


32  16 


West 
long. 


17     4 


PHYSICAL .  OBSERVATION 8. 


Dtp  of  the  magnetic  needle,  73-0?, 

found  in adead  calm. 
Magnetic  intensity,  234  oscillations. 


15 


30  36 


16  54 


To  the  east  of  the  isle  of  Madeira, 
at  forty-five  leagues  distance $ 
strong  breeze  from  the  west  -,  sea 
very  rough. 

Temperature  of  the' sea,  notwith- 
standing the  height  of  the  waves, 
17*7°;  temperature  of  the  air, 
16-8°. 

Dip  of  the  magnetic  needle,;  71  '90°, 
somewhat  doubtful  (latitude  31* 
46',  longitude,  17°  4>) . 

Magnetic  intensity,  237,  very  doubtful. 


Fine  weather,seaalmost  entirely  calm. 

Temperature  of  the-  water,  18*7#  j 
temperature  of  the  air,  20*6*. 

Progressive  variations  of  the  hygro- 
meter and  thermometer  observed 
carefully  in  the  shade,  and  four 
metres  above  the  surface  of  the 
ocean : 


Hoaro. 

Lt21} 

Sauftsnre's 
hygrom. 

853° 

Centigrade 
therm. 

21*2°  calm. 

23J 

85-7 

200  little  wind. 

23} 

85'8 

20*0  idem. 

«i 

85*3 

21*4  calm. 

H 

842 

23*7  idem. 

H 

84  3 

226  idem. 

01 

85'2 

20*0  idem. 

7* 

86'2 

10*8  idem. 
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D* 


6* 

month. 


» 


North 


Weft 
lor* 
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10 


29  18 


June  16[ao°  36^10*  &k\Sun'* force,  8*  1°  j  thermometer  in  the 

shade,20*6P;  thermometer  exposed 
to  the  Son,  23*7°. 
Between  Cape  Aguer  and  the  Sel- 
vage islands,  twenty-three  leagues 
east  of  the  latter.  Pilot's  reckon- 
ing,  compared  with  the  longitudes 
given  by  the  marine  time-keeper, 
indicates  a  current  setting  toward 
the  south-east. 


10  40 


Fine  weather  $  westerly  wind,  very 
feeble ;  near  the  western  coasts  of 

! 

the  island  of  Lanaaerota. 
Temperature  ef  the  ocean,  19*9°;  air, 

180°. 
Cyanometer,  22*  (colour  of  the  sea> 

40*). 
Sun's  farce,  3*0° :  thermometer  ex- 

posed  to  tj*e  Sun,  22*5°. 
Variations  of  the  hygrometer  and 

thermometer,  the  air  being  very 

little  agitated. 


Hours* 

Stuwure's 
hygrom. 

Centigrade 
therm. 

aij 

85-8° 

19-6* 

22J 

860 

18-7 

28J 

84.8 

187 

OJ 

838 

200 

li 

83*4 

21-2 

2J 

83*8 

21-8 

34 

836 

22  6 

4J 

83  5 

21'2 

»i 

83*8 

21*2 

«J 

85*0 

19  3 
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Days  of 

the 
month. 


Jane  17  29*  21 ' 


18 


19 


North 
Ut 


29    6 


M* 


West 

long. 


10°  V 


17  10 


.   PHYSICAL  OBSBBYATION8. 

1  ■  ■      »  i    ■        ■ 

Clear  weather,  calm  at  intervals : 
the  coasts  qf  the  small  island  of 
Graciosa,  and  in  the  archipelago 
of  islets  that  lie  to  the  north  of  it. 

Temperature  of  the  Ocean,  in  the 
channel,  between  the  islands  of 
Alegranza  and  Santa  Clara,  where 
the  sea  is  only  sixty-two  metres 
deep/  17*9V  consequently  *  V&>~ 
colder  than  in  the  open  sea,  in  the 
same  parallel.  Temperature  of 
the  air,  20°. 


28  «8 


18  33 


Temperature  of  the  sea,  far  beyond 
soiindings,  18*7° ;  temperature  of 
the  air,  18*  3° :  gentle  breeze ;  clear 
weather,  pun's  fo^ce*  1*8° ;  ther- 
mometer exposed  to  the  Sun,  19*9°. 


25  15 


20  17 


Arrival  in  the  road  of  Santa  Cruz  in 

the  island  of  Tenerjffe. 
Dip  of  the  magnetic  needle,  89  35°. 
Magnetic  intensity,  238  oscillations. 
Abbde  at  the  inland  of  Teneriffe,  from 

the  19th  tc(  the  26th  of  June. 


Temperature^  bf  the  sea,  20°  j    air, 
18**°;  strong  breeae  at  N.  E. 


Temperature  of  the  ocean,  20° ;  tem- 
perature of  the  air/ 21*2°. 
Dtp  of  the  magnetic  needle,  07*00° ; 
very  good  observation  (lat.  24°  53/, 
I     and  long.  20#  680. 
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Dm  of 
month. 


June  26  26°  16' 20°  17' 


27 


North 


22  62 


Wett 
long. 


22  13 


28 


29 


21  30 


80 


20    8 


26  23 


PHYSICAL   OBSERVATIONS. 


Intensity,  230  oscillations,  computed 
in  calm  weather,  to  the  south-neat 
of  Cape  Bojador,  at  02  league* 
distance. 


Sea,  20°;  air,  201°  ;  fresh  breeze 
from  the  N.  E.,  the  Son's  force 
appearing  only  2*.  In  the  night, 
temperature  of  the  air,  J.9'3!9. 


28  61 


Air,  22# ;  brisk  wind  from  the  N.  E. 

90  leagues  north  of  Cape  Verd. 
Dtp  of  the  magnetic  needle,  64*65° : 

very  good  observation  Oat.  21°  2P,. 

and  long.  26°  43T). 
Oscillation*  237. 


18  63 


Temperature  of  the  sea,  21-2°  j  air 
20°.  From  ten  in  the  morning  to 
five  in  the  evening,  the  thermome- 
ter did  not  vary  0*8#,  while  the 
breeze  blew  very  strong. 

Dip  of  the  magnetic  needle,  63*52°. 
Oscillations  236  (at  60  leagues 
,N.  N.  W.  of  the  island  of  Santa 
Antonio)  j  latitude  19°  64',  longi- 
tude, 28°  45'. 


30  41 


Temperature  of  the  sea,  21*8°  -,  tem- 
perature of  the  air,  21  2° ;  fine 
weather. 

Cyanometer,  22*4°. 

Hygrometer1,  W  Deluc(81*5°  Saus- 
sure). 
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Srsot 
e 
onth. 

ST 


North 
lat. 


17°57/ 


West 

long. 


33°  14' 
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17  26 


35     8 


16  41 


36  31 


16  19 


39  19 


Sea, 22-4° j  air 248°.  Wind  N. E., 
moderate  $  cloudy  weather.  Dur- 
ing the  night  thick  fog,  which 
lowered  the  thermometer  at  one  in 
the  morning  to  21*3°. 


Sea,  21 6° ;  air,  20°  :  dull  weather : 
a  few  squalls.    Few  variations  in 

the  meteorological  instruments. 

Centig.    Deluc'g 
Hoars.  therm,    hygrom. 

1  aftern.    227°    51°     (86°Saus.) 


2  22*9 

4  230 

5  22'9 
9  evening  22*2 

10  22*2 


61*2 1 

6i.2  "v*;*? 

I  but  without 
63*2  }»rain;    wind 

56-2 1  £* « f~ 

57    J(89*Saus.) 


Temperature  of  the  sea,  22-5°.     Va- 
riations of  the  instruments  : 

Deluc's 
hrs.   ther.  hygrom. 

17    227°    56-8o  (887°  Sans.)  dull. 

22-6      57*0    Sun  rising,  very  soft  rain 

56*2    dull. 

■  very  soft  rain,  scatter- 
59*0  I  ed  drops,  which  do  not 
52*5  L  touch  the  hygrometer, 
-rt^  [  and  scarcely  any  way 
b^°  i    affect  the  hygroscopical 


18 
20 
0 
1 
2 
3 
6 
11 


22-6 
22-8 
22-8 
23-1 
227 
21-8 
22-7 


60-2  i    state  of  the  air. 
57*0      blue,  stan  beautiful. 


Sea,  22-5°  j  air,  22°. 

Cyanometer,  23*5°.  Sky  very  clear. 
At  night,  wind  N.  £.  very  fresh, 
followed  by  squalls,  and  electric 


ram. 
2r 
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Days  of 
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month. 

North 
lat. 

West 
long. 
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July  4 

10P  19' 

30°  19' 

Thermometer,  the  whole  day,  between 
22°  and  230°  ;    hygrometer  be- 
tween 87°  and  89'ti? ,  Sanssure's 

division. 

5 

15  18 

42  21 

Sea,  230°  j  air,  22#2°. 

. 

Variations  of  the  meteorological  in* 
struments : 

Centigrade    . .      Defoe's 
Hours.         therm.             hygrom. 

At  23         21-9°             61-2° 
0         28*2              61-5 

• 

■. 

2  28*4              600 

3  23-4              61*2 

6         231              63  0 
12         233              634 
Dull  and  cloudy  weather. 

6 

14  57 

44  40 

Temperature  of  the  ocean,  237*; 

temp,  of  the  air,  22*8°. 

Delnc's 
Hrs.      Therm.        bygrom. 
15        22-6°         68-5° 

18        22-7          66-5 

20        23-3          65*5 

22        231           664 

0        23  5          650 

Dull  and 
►  cloudy 
weather. 

7        23  6          65  -2 

12        23*5          660  J 

Saussure's  hygrometer  would  have 

remained    between     92*8°    and 

■ 

944°. 

7 

14  20 

47  38 

In  the  midst  of  the:  ocean  between 

Africa  and  South  ijttneri< 

z&f  easier- 
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Hysof 

the 
nooth. 


fttigrT 


North  I  West 
1st.      [   long. 


14°  20'  47°  38' 


8 


13  51 
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ly  wind  very  brisk,  sky  slightly 
dull ;  sea  very  fine. 

Delve's 
Hrs.      Tlierm.    hygrom. 

14      33*7°    64-5°  (92  4°  Sauss.) 
18       226      620 
20      233      61 

0      244      58*5 

4      24-2     560  (88*3°  Sauss.) 

8       23  8      672 
11      23-6  .  61  O 
Cyanameter,  at0h30',  the  sky  being 

without  vapours,  32*6°. 
Dtp  of  the  magnetic  needle;  66*30° ; 
oscillations,  239 ;  good  observa- 
tion (latitude  14°  15'  and  long. 
48°  3'). 


49  43  Temperature  of  the  ocean,  24*7° ; 
temp,  of  the  air,  23*6°. 
Cyanameter  only  17°,  and  yet  the  sky 
perfectly  blue,  without  clouds  or 
visible  vapours :  blue  color  of  the 
ocean,  33©. 
Fine  breeze,  sea  beautiful,  at  200 
leagues    distance    from    French 

Guyana  to  the  N,N.E. 

Defoe's 

hygrom. 

68° 

57 

56*2  (88*3°  Sauss.) 

590 

62  2  (91*4°  Sauss.) 

2  f2 


Hrs. 
20 

Them 
236° 

2 

230 

4 

230 

7 

22-8 

12 

22-3 
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month. 


July  9 


North 
Ut. 


IS*  2' 


52°  68' 


10 


12  84 


11 


Wert 
long. 


64  10 


11  17 


57  47 


PHYSICAL  OBSUtTATIOMS. 


Sea  rough.     Pretty  strong  breexe. 
Dip  of  the  magnetic  needle,  50*37°; 

good. 
Oscillations,  234 ;  a  little  doubtful. 


Fine  breeze,  very  clear  sky. 

Cymometer,  only  16*;  color  of  the 
sea,  35°. 

Temperature  of  the  air  from  17*  to 
10*  between  246  and  23 8.. 

Hygrometer,  daring  this  time,  be- 
tween 88*5°  and  90*  Sanssorc. 


Fine  weather,  light  wind. 
H 


NaTs 


18  24'2»  80* 

20  248  50 

21  25*2  58*3 
23            25*0             59 

0  25*2  £8-5 

2  26-6  57 

8  250  60 

11  23-7  58 

Hygrometer  of  Sanssnre  constantly 
between  89*  and  90*7*;  on  the 
meridian  of  Surinam,  at  80  leagues 
distance  from  the  Oroonoko  and 
from  Barbadoes  $  daring  the  night 
a  little  rain  and  a  beautiful  lunar 
rainbow. 
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Danof 
month. 


July  12 


13 


14 


North 
hit. 


West 
long. 


I0o  4C60o54' 


11   16 


11  1 


PHYSICAL  OBSKBYATTON0. 


62  45 


64  51 


A  smart  breeze,  particularly  daring 
the  night  j  wind  east,  pretty 
strong;  sea  rough;  very  fine  sky, 
not  free  from  vapors. 

Temperature  of  the  ocean,  25*8° ; 
temp,  of  the  air,  26*3°. 

Cyanameter,  14*4°. 

SaussureVAygromtfer,  the  whole  day, 

from  89*5°  to  90°. 
Dip  of  the  magnetic  needle,  46*95°  > 
oscillations,  229  (good  observa- 
tion). 


Cloudy,  with  squalls;  very  strong 
east  wind ;  very  high  sea ;  a'  little 
rain :  distance  one  league  east- 
south-east  of  the  north  cape  of  the 
island  of  Tobago. 

Temperature  of  the  ocean,  25'8»; 
temp,  of  the  air,  25*1°. 

Hygrometer,  from  90°  to  918°  (Saus- 
sure's  division). 


Temperature  of  the  ocean,  25-6* ; 
but  on  the  shoal,  which  extends 
from  the  island  of  Tobago  to  that 
of  Grenada,  23-1°;  tempi  of  the 
air,  25°.     , 

Saussure's  hygrometer,  91-5°  to  927°. 

Dip  of  the  magnetic  needle,  47*5° ; 
oscillations,  237  ;  good  observa- 
tion. The  mountainous  coast  of 
Paria  seen  at  4  leagues  distance  : 
slight  breeze;  fine  and  serene 
weather. 
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BOBta. 

North  1  West  | 

lat.     1  loag. 

rvracAi,  onsnnyATioxs. 

July  16 

10°  51'  06"  13' 

Wind north-east,  feeble;  lair;  set 

rery  fine. 

Temperature  of  the  ocean,  on  the 

shoal  new  Pants  Any*,  S*4»; 

• 

• 

open  sen,  15-3* ;  and  at  the  miles 
distance  N.N.  B.  of  the  port  of 
Cnmana  the  temperature  of  the 
surface  of  the  ocean  was  only 
22-2%  though  we  had  no  bottom 
at  sixty  mthoms  depth.  Is  das 
cold  owing  to  the  current,  that 
comes  trom  the  shoals  of  the  island 

• 

of  Margaretta  ?  In  ▼cry  narrow 
seas,  for  instance  in  the  Banc, 
the  temperatnre    of    the  water 

changes  also  ▼cry  suddenly.  la 
the  port  of  Cnmana,  the  water  of 
the  sea  kept  in  1790  and  1800 
constantly  between  25  and  26  de- 
grees, the  temperatnre  at  low  wa- 
ter being  often  0*6*  higher  than 
at  high  water. 

Temperature  of  the  air,  28*7*. 

Hygrometer,  86*  Sanssnre. 

id  26 

66  30 

*        >          i            .i                            m  m. 

1* 

Arrived  at  tne  port  of  Cumana. 
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DETERMINATION    OF  THE    HEIGHTS    OF   SEVERAL 
POINTS  IN  THE  ISLAND  OF  TENERIFFE. 

1  shall,  in  this  dissertation,  discuss  the  trigonometrical 
and  barometrical  measurements,  made  within  the  last  cen- 
tury, by  various  travellers,  who  have  visited  the  island  of 
Teneriffe  -,  and  at  the  same  time  give  an  historical  sketch  of 
the  attempts,  which  have  been  made  to  ascertain  the  height 
of  the  Peak  of  Teyde,  and  of  the  most  remarkable  points  on 
the  rpad  leading  to  the  top  of  this  volcano.  It  is  highly  in- 
teresting, not  to  the  science  of  geology  alone,  to  know  with 
precision  the  absolute  height  of  this  mountain  ;  this  know- 
ledge is  also  necessary  to  perfect  the  charts  of  the  Canary 
Islands,  because  Messrs.  de  Borda  and  Varela,  at  the  time  of 
the  voyage  of  the  frigate  la  Boussole,  made  use  of  the  verti- 
cal angles  of  the  Peak  and  the  azimuths,  to  ascertain  the  re- 
lative distances  of  Teneriffe,  Gomera,  and  Palma. 

Although  as  early  as  the  year  1648,  the  experiments  of  . 
Pascal  and  Perrier  had  proved,  that  the  barometer  might  be 
successfully  applied  to  measures  of  height,  it  is  however  only 
since  the  beginning  of  the  18th  century  that  we  have  accu- 
rate ideas  of  the  elevation  of  a  few  mountains.  Riccoti  still 
gave  ten  Italian  miles,  and  Nichols  fifteen  leagues  of  height 
to  the  Peak  of  Teyde*.  Eden  did  not  attempt  to  measure 
the  height,  though  he  reached  the  summit  of  the  volcano  in 
1715.  His  voyage  f  however,  the  earliest  that  was  publish- 
ed, fixed  the  attention  of  the  geographers  and  natural  phi- 
sophers  of  Europe $  and  the  first  attempt  at  measuring  the 
height  of  the  Peak  was  made  by  P.  Feuillle  J  in  1724.  This 


*  Zach,  Journ.  Astron.,  1800,  t.  i,  p.  396.     Vieyra,  No- 
ticias  Historical,  t.  i,  p.  234. 

f  Phil.  Trans.,  vol.  xxvii,  p.  317. 

i  Manuscript  Journal  of  P£re  Feuill^e. 
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two  stations  at  fifteen  and  twenty  degrees  of  Reannmr'stfaa* 
mometer,  I  obtain  by  Laplace's  method,  three  hundred  and 
thirteen  toises  for  the  town  of  Laguna.  This  height  wooM 
be  augmented  only  sixty-six  toises,  or  one-fifth,  if  98  inches 
9  lines  were  taken  for  the  mean  height  of  the  column  of  mer- 
cury at  the  port  of  Orotava ;  though  it  is  well  known,  that 
P,  Feuillec's  barometer,  by  no  means  well  freed  from  air, 
was  constantly  six  or  eight  lines,  or  even  more,  too  low*. 
Mr.  Lichtenstein,  who  has  made  an  interesting  journey  into 
the  interior  of  Africa,  reckons  the  absolute  height  of  Le- 
guna  two  or  three  thousand  feet  above  the  level  of  the 
coasts  f. 

Andanson,  in  his  voyage  to  Senegal  J,  states,  "  that  the 
elevation  of  the  Peak  of  Teyde  (in  1749)  was  found  to  be 
more  than  two  thousand  toises.'*  It  is  probable -that  this  re- 
sult was  rounded  on  a  base  measured  by  the  log,  and  on  aa 
operation  made  under  sail  by  Mr.  Dapres  de  Manneviletle, 
commander  of  the  vessel  of  which  Andanson  was  on  board. 

Dr.  Heberden  ft,  in  the  narrative  of  his  excursion  to  the 
top  of  the  Peak  in  1752,  says  he  found  the  absolute  eleva- 
tion of  the  volcano  to  be  16896  English  feet,  or  2408  toises. 
"  This  result,"  adds  he,  "  has  been  confirmed  by  two  other 
operations,  which  I  have  successively  executed  :  it  is  also 
entirely  conformable  to  the  results  of  two  trigonometrical 
operations  made  long  before  by  Mr.  John  Cross,  English 
Consul  at  Santa  Cruz  in  Teneriffe.'*     Here  are  fivemeasure- 


*  FeuilleVs  barometer  at  the  top  of  the  Peak,  17  inches 
5  lines.  Borda's  barometer  at  the  same  point,  18  inches 
0  lines.     Lamanon's  barometer,  18  inches  4  lines* 

f  Allgem.  Geog.  Ephemer.  1806,  p.  61. 

t  Vol.  i,  p.  8. 

i  Phil.  Trans,  vol.  xlvii,  p.  363.  Cook's  second  Voyage 
round  the  World,  vol.  ii,  p.  282.  Barrow,  Voyage  a  la 
Cochin  Chine,  1. 1,  p  69* 
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on  Monte  Verde  at  23  inches,  0  lines,  and  at  the  top  of 
the  Peak  at  17  inches,  5  lines.  P.  Feuillle  mentions  nei- 
ther  the  temperature  of  the  air  at  the  two  stations,  nor  the 
correspondent  observations  made  at  the  same  hours  on  the 
roast.  Travellers  themselves,  at  that  time,  constructed  their 
barometers  on  the  spot ;  and  meteorological  instruments 
were  utterly  unknown  at  Orotava  and  at  Santa  Cruz.  The 
observation  on  the  top  of  the  volcano  having  been  made  in  a 
season  when  the  variation  of  the  barometer,  on  the  coasts  of 
Teneriffe,  seldom  exceed  in  the  space  of  three  days  one  or 
two  lines,  we  may,  in  calculating  the  height  of  the  Peak, 
take  for  our  basis  the  height  of  the  mercury  observed  on  the 
31st  of  July.  Supposing  twenty-two  centesimal  degrees  for 
the  temperature  of  the  coast  several  hours  before  the  Sun 
passed  the  meridian,  and  five  degrees  for  the  temperature 
of  the  air  at  the  top  of  the  volcano,  which  is  conformable  to 
the  law  of  decrement  of  heat  in  those  regions ;  I  find,  by 
Mr.  Laplace's  method,  two  thousand  and  twenty-five  toises, 
or  one  hundred  and  twenty  toises  more  than  is  given  by  the 
trigonometric  measurement  of  Mr.  de  Borda.  Whatever 
alteration  we  make  in  the  estimation  of  the  temperature,  and 
of  the  barometrical  height  at  Orotava,  it  will  still  be  found, 
and  this  fact  is  very  remarkable,  that  the  barometric  mea- 
surement of  Mr.  Verguin  is  much  more  accurate  than  the 
geometric  measurement  of  P.  Feuillee.  The  error  of  the 
latter,  in  which  the  level  of  the  ground  employed  for  the 
measurement  of  the  base  was  neglected,  is  almost  three  times 
as  great  as  the  error  of  the  barometric  measurement,  which 
we  have  just  stated. 

The  observations,  which  P.  Feuillee  made  at  the  town  of 
L»aguna,  indicate  nearly  the '  absolute  height  of  this  place, 
so  well  known  for  it's  great  coolness.  Taking  the  barome- 
trical average  of  two  months,  during  which  the  extreme  de* 
viations  amounted  only  to  four  or  five  lines,  we  find  at  La- 
guna  25  inches,  11  lines,  and  at  the  port  of  Orotava  27 
inches,  10  lines.    Now,  supposing  the  temperatures  of  these 
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angle,  minuted  in  *he  register  «  being  thirty-three  minutes, 
While  it  was  in  reality  found  to  be  fifty-three  minutes." 

The  result  of  the  trigonometrical  measurement  made  in 
1776  is  1905  toises ;  it  is  this  which  is  now  most  generally 
adopted,  and  on  which  is  in  great  part  founded  the  position 
of  the  Canary  Islands,  in  Varela  and  de  Borda's  charts. 
I  trust,  that  I  shall  render  a  service  to  naturalists,  philoso- 
phers, and  navigators,  in  here  recording  the  detail  of  the 
operations  made  during  the  voyage  of  the  frigate  la  Boussole, 
and  taken  from  the  valuable  manuscript  which  I  mentioned 
in  the  preceding  chapter  *.  It  were  to  be  wished,  that  Mr. 
'  de  Borda's  Journal  was  published  entire.  The  results  it 
contains  are  found  in  the  Carte  particuliere  des  Isles  Cana- 
ries, d'apres  les  Observations  de  la  Bousoieet  de  VEspiegle,  1779. 
This  chart,  the  best  of  all  that  have  hitherto  appeared, 
forms  a  part  of  the  collection  published  by  the  Depot  of  the 
Marine,  at  Paris. 

"  The  measurement  of  the  Peak  of  Teneriffe,"  says  Mr.  de 
Borda,  "  was  not  an  object  of  mere  curiosity,  but  was  essen- 
tially connected  with  our  nautical  labors.  It  was  necessary 
for  us  to  know  the  exact  height  of  this  volcano,  in  order  to 
avail  ourselves  of  the  observations  of  apparent  height  which 
we  had  made  at  several  points  of  the  island  of  Teneriffe,  Go- 
mera  f,  and  Canary,  and  which  were  to  serve  for  ascertain- 
ing the  longitudes  and  latitudes  of  those  points. 


*  Vol.  i,  p.  142.  The  manuscript  of  the  Depot  is  190 
pages  in  4 to  ;  it  was  copied  from  the  original,  by  Mr.  de 
Fleurieu.  I  am  indebted  for  the  communication  of  it  to  the 
kindness  of  Vice-admiral  Rosily. 

+  At  the  port  of  Gomera,  for  instance,  Mr.  de  Borda 
found  the  angle  of  altitude  of  the  Peak  4°  1'.  An  azimuth 
placed  the  mountain  east  24°  17'  north.  Supposing  it's  ele- 
vation above  the  level  of  the  ocean  1904  toises,  we  find  the 
port  of  Gomera  distant  from  the  Peak  0°  27'  18*. 


4 


t 


it 
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*'  The  ground  in  the  neighbourhood  of  the  port  of  Oro*  ' 
tava  being  unequal,  and  intersected  with  vales,  it  was  not 
possible  for  us  to  find  a  base  extensive  enough  to  determine 
the  distance  of  the  Peak  by  a  single  triangle,  and  we  em- 
ployed three.  We  measured  near  La  Paz,  a  country  house 
of  Mr.  Cologan,  our  first  basis  *,  a  b,  of  229*5  toises ;  by 
means  of  this  we  calculated  a  second,  a  c,  of  614  toises j 
and  afterward  a  third,  c  d,  of  1626  toises.  The  point  c  was 
the  summit  of  the  hill,  called  by  the  natives  the  Montanne 
del  Puerto,  which  commands  the  town  of  Orotava.  The  sta- 
tion d  is  the  western  extremity  of  a  gallery  of  the  house  of  Co- 
lonel Franqui,  at  the  villa  del  Orotava,  near  the  dragon-tree 
so  celebrated  for  it's  size  and  age.  It  appears  that  the  base 
of  P.  Feuillee  had  been  measured  on  a  plain  sufficiently  large, 
but  not  horizontal,  at  the  foot  of  the  hill  of  La  Paz,  near 
Mr.  Cologan's  country  house.  Our  base  a  b  was  measured 
successively  by  two  different  parties  :  the  first  found  it  1377 
feet  6  inches,  the  second  1377  feet,  3  inches,  6  lines.  Both 
made  use  of  three  rods  of  fifteen  feet  each,  carefully  measured 
by  a  three  foot  rule,  which  Mr.  Varela  had  compared  at 
Cadiz  with  the  Peruvian  toise  of  Mr.  Goden.  The  following 
were  the  angles  taken  with  a  quadrant  of  a  foot  radius,  made 
by  Ramsden. 


Triangle  abc 
b  a  c  =  85°  63'  65" 
a  b  c  =  73     8  66 
bca  —  20  67  16 


180     0    6 


Triangle  acd. 
dac  =  86°  68'  40'/ 
dca=zl0  20   66 
arfc=23  40     8 


179  60  43 


Triangle  cPd. 
cdP=  94°0'40" 
d  c  P  =  76  34   0 


"  We  measured  the  three  angles  of  the  triangles  abc  and 
acd.    A9  in  the  triangle  cP  d  this  kind  of  verification  could 


*  See  Plate  1. 
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not  be  employed,  I  measured  with  the  (jielmt  inwhiiwilij 
two  angles  cdP,  and  d  c  P,  by  means  of  a  reflecting  circle  j 
and  1  found  only  from  8  to  10  seconds  c£  difference.  Hence 
it  follows,  that  the  angle  at  the  Peak,  d  P  e  is  9°  «5#  *r\ 
We  find  also  a  c  =  36862  feet ;  a  d  =  8647*3  feet ;  cd  = 
9169*5  feet  ;  cP  =  55814*6  feet  5  and  d  P  =  54420*9  feet 
The  vertical  angles  give  the  following  heights  of  the  Peak, 
or  of  the  different  stations  from  one  another.  Altitude  of  the 
Peak  seen  from  point  d,  =  10423*2  feet ;  the  same  seen  from 
the  point  c,  =  11116  feet ;  that  of  the  point  d  above  the  point 
a,  =  733*6  feet ;  the  same  above  the  point  c  =  687*6  feet ; 
and  that  of  the  point  c  above  the  point  a  =  47*3  feet. 
From  these  data,  the  height  of  the  Peak  above  the  point  d 

Feet. 

being  .....  10423*2 

if  we  add  the  height  of  the  point  d  above  the  point  a  733*6 
we  have  a  first  height  of  the  Peak  above  the  point  a  11156*8 
In  the  same  manner,   that  of  the  Peak' above  the 

point  c  being         ....         11116*0 
If  we  add  that  of  the  point  e  above  the  point  a  47*3 

we  have  a  second  height  of  the  Peak  above  the 

point  a  -  11163*2 

"  Taking  the  mean  of  these  two  results,  we  find  111  60 feet- 
and  on  deducting  for  the  effect  of  the  refraction  13*7  feet, 
we  have  11146*3  feet.  It  now  remains  to  determine  the 
height  of  the  point  a  above  the  level  of  the  Ocean.  The 
depression  of  the  horizon  of  the  sea,  at  a,  was  17'  77#,  and 
at  d,  32 '  25*.  According  to  these  depressions,  the  point  a 
is  raised  above  the  level  of  the  Ocean  283*6  feet;  and  on 
adding  this  quantity  to  the  height  of  the  Peak  *  above  the 


*  Mr.  de  Borda  had  found,  on  his  first  calculation,  1904 
toises,  assuming  nineteen  feet  for  the  effect  of  the  refraction. 
He  has  not  indicated  the  apparent  altitudes  ;  but  we  may 
deduce  them  from  the  values  of  d  P  and  c  P.   At  c  the  Peak 
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point  a,  we  have   11430  feet  absolute   height,    or  1005 
toises." 
The  third  measurement  mode  by  Mr.  de  Borda  was  a 

s  • 

barometrical  one.  We  have  extracted  the  following  details 
also  from  the  Manuscript  of  the  Depdt,  and  find  them 
nearly  agreeing  with  the  results  published  by  Mr.  Cavanilles 
in  1799,  from  the  Manuscript  of  Don  Jose  Varela  in  the 
Anales  de  Ciencias  naturales  *.     "  Mr.  de  Borda  left  Santa 

■ 

Cruz  the  27th  of  September  1776.  He  was  accompanied  by 
forty  persons,  among  whom  were  eleven  officers  of  the 
French  and  Spanish  navy.  They  were  provided  with  va- 
riation compasses  and  dipping  needles,  a  time-keeper,  se- 
veral thermometers,  and  two  excellent  barometers,  whidi 
had  been  compared,  at  the  port  of  Orotava,  with  the  baro- 
meter of  Mr.  Pasley,  a  Scotch  iArchantf.  On  their  return 
from  the  Peak,  these  instruments  were  verified  anew  j  the 
difference  remained  absolutely  the  same,  and  by  the  inter- 
polation of  a  great  number  of  observations  made  hourly  by 
Mr.  Pasley,  the  following  differences  were  found  : 


must  have  subtended  a  vertical  angle  of  11°  29'  18".  A  alight 
error  appears  in  the  altitudes  of  d  above  c,  and  of  c  above  a* 
At  the  port  of  Orotava,  at  the  house  of  Mr^  Cologan,  the 
apparent  altitude  of  the  volcano  was  found  to  be  11°  291 35*. 
An  azimuth  gave  for  the  position  '  South  29°  44'  west, 
whence  results  a  distance  of  0°  9'  45*. 

*  T.  i,  p.  295.  1  know  not  from  what  misunderstanding 
it  is  asserted,  in  this  same  Work  (t.  i,  p.  85),  that  1  had 
found  the  height  of  the  Peak  1917  toises. 

t  Mr.  Pasley  declared,  that  he  had  not  observed,  for  seve- 
ral years,  Reaumur's  thermometer  at  the  port  of  Orotava, 
above  22'7°,  or  below  12#50.  ?    ' 
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From  eight  in  the  evening  of  the  90th  of  September,  to 
half  after  ten  in  the  morning,  of  the  first  of  October,  the  ba- 
rometer had  varied  only  0*2  of  a  line.  According  to  the  barome- 
tric method  of  Deluc  *,  we  find  the  following  heights,  adding 
11  toises  for  the  elevation  of  Mr.  Pasley's  house  above  the 
level  of  the  sea :  Pino  del  Dornajito,  516  toises  $  Station  of 
the  Rocks,  1518  toises ;  Cavern  of  Ice,  1757  toises  ;  foot  of 
the  Piton,  1847  toises  j  Summit  of  the  Peak,  1929  toises." 

I  have  recalculated  Mr.  de  Borda's  observations,  con- 
jointly with  Mr.  Matthieu,  after  the  method  of  Mr.  Laplace ; 
and,  supposing  the  temperature  of  mercury  equal  to  that  of 
the  air,  and  reducing  the  station  to  the  level  of  the  sea,  we 
obtained  for  the  Pino  del  Dornajito  533  toises  5  for  the 
Estancia  de  los  Ingleses,  1565  toises  5  for  the  Cavern  of 
Ice,  1789  toises  ;  for  the  Foot  of  the  Piton,  1892  toises  $ 
for  the  Top  of  the  Volcano,  1976  toises.  This  last  result 
differs  from  that  of  the  trigonometrical  measurement  twice 
as  much  as  the  height  obtained  by  the  formula  of  Deluc. 
We  shall  discuss  farther  on  the  causes  of  error  that  may 
have  affected  the  particular  operations. 

It  commonly  happens,  when  the  application  of  small  cor- 
rections to  barometrical  and  thermometrical  heights  is  in 
question,  that  travellers,  who  have  made  observations  to- 
gether, do  not  fix  on  the  same  numbers,  as  means  of  good 
observations. 

Messrs.  Varela  and  Arguedas  give,  in  their  memoir  on  the 

measurement  of  the  Peak,  the  following  barometrical  heights : 

inch.    lin. 
1 .  Pino  del  Donajito  -  25    086  Th.  17°  R. 

Level  of  the  Sea  -  28     4'00  19J 


*  Compare  Fleurieu  in  Marchand's  Voyage,  t.  ii,  p.  11, 
Forster  (Observat.  during  a  Voy.  round  the  World,  vol.  i, 
p.  22)  allows  the  Peak  12340  english  feet,  or  1931  toises, 
from  Borda's  barometrical  measurement. 
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2.  Estacion  de  los  Ingleses         -      19    9  81     Th.  9° 
Level  of  the  Sea  -      28    3' 72  19$ 


3.  Cueva  de  la  Nieva        ■.        -      18    a  93  Ufc 

J<ev*l  of  th*  Sea  •        -      98    3dl  18) 


p* 


4.  Foot  of  the  Sugar  Loaf  -      18     3*89  9g 

Level  of  the  Sea  -         -      28     9-51  19-1 


* 


6.  Top  of  the  peak  -        -       l«    Q'U  «J 

bevel  of  tfce  Sea  -        -      $»    8  7fc  191, 

Mr.  Varela  finds,  I  know  not  after  what  formula,  534 
toises  for  the  first  station,  1581  toises  for  the  second  station, 
1780  toises  for  the  third  station,  1884  toises  for  the  fourth 
station,  and  1940  for  the  fifth  station.  The  small  differences 
which  may  he  observed  between  the  barometrical  heights  in- 
dicated by  the  Spanish  navigators,  and  those  laid  down  by 
Mr.  de  Borda,  arise  in  a  great  measure  from  the  one  being 
reduced  to  the  level  of  the  sea,  while  the  others  refer  to  the 
height  of  the  ground  where  stands  Mr.  Pasley's  house. 

At  the  time  of  La  Perouse's  Voyage  in  1785,  Mr!  La- 
manon  carried  a  barometer  to  the  top  of  the  Peak  of  Tene- 
riffe.  The  observation  of  this  naturalist*,  calculated  by 
Mr.  Von  Each,  gives,  by  Mr.  Deiuc's  method,  1856  toises  . 
by  that  of  Sir  G.  Shuckburgh,  1893  toises,  and  by  that  of 
Roy,  1889  toises.  The  result  of  the  same  barometric  ob- 
servation, according  to  Mr.  Laplace's  formula,  is  1902 
toises. 


*  See  vol.  i,  p.  188.  Zach.  Journ.  Astron.,  1800,  p. 
390.  We  are  surprised  to  see,  that,  at  &  time  when  the 
useful  labours  of  Deluc,  Shuckburgh,  and  Tvejnhftay,  oa  ths 
barometric  formulas,  had  long  been  kaowu,  the  editor  of  L» 
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Mr.  Johnstone,  measuring  a  hose  by  mean's  of  fee  log, 
found  the  height  of  the  Peak  to  be  9009  totees*.  Mr.  de 
Churruca  m  a  voyag*  t#  tftfe  StrtfHs  of  Mag*lhn*,  made  in 
1788,  attempted  also  to  dietettttfcfc  Ihe  fee^fcft  of  ihe  vofeaflo, 
by  a  geometrical  operation  while  under  sail  f.  He  found  it 
2193  toises,  "  congratulating,  himself  on  having  attained  a 
greater  exactness  than  could  reasonably  have  been  expected 
{todauperanza  rational),  since  thie  barometrical  heights  calcui 
lated  by  fiezout  J  gave  the.  same  number  of  toises,"  It  is 
the  same  with  the  measurement  of  mountains,  as  with  the 
determinations  of  latitudes  and  longitudes.  The  observers 
are  satisfied  with  their  operations,  when  they  find  them  agree 
with  some  old  results,  to  whUch  they  give  the  preference 
above  all  of  Iters'. 

Mr.  Confier  measured  the  Iteak  on  the  Mftn  of  April, 

the  preceding  evenjafg,  and  in  wry  fine  and  settled  weather, 
which  lasted  a,  months  "  1*0  iaj4rumcnt*.weve  placed  to 
the  windward  qfthe?  Peak,  and  the  baroraetei*  height' was 
brought  to  the  tempeoature  of  the  ambient  air.  The  com** 
pendent  batometer,  of  Kftglbfr  eonelKuation^  differed  only 
-I  of  a  line,  ancient  French  measure^  ft  dm  that  of  Massy 
employed  by  the  traveller.  Though  the  persons  appointed 
to  make  the  observations  at  Orotava,  Messrs.  Little  and 
Legros,  did  not  employ  the  nonius,  they  estimated  never- 
theless the  heights  of  the  mercury  with  great-  exactness  to 
fourths  or  fifths  of  a  line  §."    Mr.  Cordier  took  account 

Grouse's  voyage  (t.ii,p.  18J  should  have  expressed  so  many 
doubts  6f*tne  results' bbtamed't>y  the  barometer. 
*'I^rd'lttacttTtneyr9  Voyage,  1. 1.  p.  158. 
f  tlage  at  Magetfanes,  Apendlce,  p.  10. 
%  Cb'ure  de  ittatnematuiues,  vol.  iv,  p.  416  (edit,  de  1775). 
$*  Hiese  particulars  and^barometrical  heights,  which  were 
not  prihtea^ih  the  Journal  ^  Pnysique,  t.  Ivii,  p.  60,  have 
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of  the  small  changes  of.  leVe£in.4he  cistern  ;  and  being  Well 
accustomed  to  barometric  measurements,  employed  every  ne- 
cessary precaution,  -to  obtain  an  accurate  ,re#u)t.  The  fol- 
lowing is  the  table  of  his  observations. ... 


TABLE. 


Stations. 


Estanda  de  los  Ingleses 
Port  of  Orotava 


Summit  of  the  Peak 
Port  of  Orotava 


Hours. 


41 


the  morning 


inch.  Hues. 
19     9*5 

28    4*6 


18 


40 
6-6 


49* 
16*0 


67 
19*9 


TCfttorf^pondhl^  placed  at  the  height^ 

seven  toises  above  the  level  of  the  sea.  Mr.  CordieVfoimd 
byDeluc's  formula  the  Station  of  the  Rocka  to  be  1619 
toises,  and  the  top  of  the  volcano  1901  toises.  Mr;  Laplace's 
formula  gave  me  for  the  first  of  these  points  1660  toises ;  and 
1920  toiseal*  for  the  second 


been  communicated  to  me  by  Mr.  Cordier.  This  traveller, 
who  has  visited  Egypt,  Spain,  and  the  Canary  Islands,  is 
preparing  an  interesting  work  on  extinct  volcanoes. 

*  In  the  manuscript  voyage  of  Mr.  O'Donnell,  for  the 
communication  of  which  I  am  indebted  to  the  kindness  of 
Mr.  Leude*  de  Segrai,  is  the  following  note :  "  The  barome- 
tric measurements  which  we  made  of  the  height  of  the  vol* 
cano  nearly  coincide  (con  carta  differentia)  with  those  of 
Mr.  Cordier,  paying  attention  to  the  difference  between  the 
French  and  Spanish  toises,  absolute  height  of  the  ravines  at 
the  foot  of  the  Peak  1278  (Spanish  toises  >  Estanda  de  lot 
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Let  us  now  resume  the  barometrical  and  geometrical  mea- 
surements of  the  Peak  made  for  a  centory  past 

1.  Geometrical  measurements, 
a)  made  on  land. 

toisei 


P.  Feuiltee,  in  1724     . 

the  same  result  modified  by  Bouguer 

Heberden  and  Cross,  five  operations,  in  1762  .        3406 

Hernandez,  in  1742  2658 

BordaandPingr^,  inl771  .     •    1742 

Borda,  in  1776      .  1006 

6)  made undensail.  .-...,.-.; 

*  . 

Mannevilette,  in  1740  ...    2000 

Borda  and  PSngre*,  in  1771  1701 
Churruca,  in  1788            ....        2103 

Johnstone,  2023 

2.  Barometric  measurements  calculated  after  the  formula 

of  La  Place. 


and  Verguin,  in  1724  ..                                .2026 

Borda,  in  1776     .  .             .         1076 

iAmanon,  in  1785  .1902 

Cordier,  in  1803  .t      .1020 

•'■  These  measures,  taken  at  different  periods;  vary'fftmiTOfr 

•        ••  • 

to  4600  toises  j  and,  what  is  remarkable  enough/  the  results 
^obtained  by  geometrical  operations  differ  more  fromr  each 


»  '  ~.r.  •> 
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Jbgleses,  1781  toises ;  summit  of  the.  Peak^3287  toises.9*    I 
cajmpt  guess,  what  Mr.  O'Donnell  calls,  Spanish  toises  5  for   , 
s^y^poein^  him. to  mean  the  vara  ca$Ullana,  2*23  of  which, 
make/a^renchitoise,   the.  volcano  would  be  much  less,  ele- 
vated than  Mr.  da  Borda  found  it,  even  in  tha  first  of  rhW*  % 
three  measurements.  . : '. .  <;•  1 
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otter,  ttan  &o*e  which  -wee*  found  by  the  barometer.   It 
has  nevertheless  jbrn  leoEtramely  mmg  to  cite  this  want  of 
harmony  as  a  proof  of  the  uncertainty  of  all  measurements 
of  mountains.    Angles,  the  *alne  of  .wfckfe  is  determined  by 
imperfect  graphometeip  $  bases  4bflt  have  not  been  levelled, 
p*  the  length  of  which  has  been  determined  by  the  log, 
(triangles  that  give  an  excessively  acuta  angle  aft  4be  summit 
of  the  mountai*  %  heiajhtsof  the  barometer  w&kovt  «ny  notice 
tefop  of  the  temperature  of  themi?  and  of  tfc*  asisusi)  $ 
jaafluestionably  are  not  means  calculated  to  lead  toJMJtwtU 
fWUs.     Of  fourteen  trigonometrical  and  baaetm.trioai  ope* 
prions  above  indicated,  the  four  following  oily  eaft  be  eon* 
sidered  as  true  measurements. 


Borda  by  trigonometry  .   ..  ..  K        ftgOt 

Borda  by  means  of  the  barometer  .  \ffH 

Lamanon,  the  same  ...       1902 

Cordier,  the  same  .        1980 

*  /The  average  of  these  four  observations,  the  whole  of  the 
-particulars  of  which  are  known  to  us,  makes  the  absolute 
height  of  the  Volcano  1926  toises  ;  but  we  must  here  discuss 
the  question,  whether,  in  taking  the  mean,  we  dught  to  ex- 
clude Borda's  barometric  measurement,  as  erring  too  much  in 
excess  -,  or  whether  we  ought  not  prefer  the  result  of  the  tri- 
gonometrical to  that  of  the  barometric  measurements  of  a  peak 
almost  continually  sjwept  by  ascending  or  descending  wilds. 

The  4rigononiatwa&  opetttioa,  made  in  1ft?0,  to 
complicated  than  t^ota  generally  an*,  by  whits*  wa  d< 
the  elevation  of  a  single  point.  Travellers  are  in  the  prao 
tice  of  employing  either  a  base  directed  toward  the  summit 
of  a  mountain,  and  two  vertical  angles  take*  aft  the  estm£» 
ty  of  this  bate,  of  raster  a  base  nearly  peipettdfctiUfir  to  Ike 
former,  two  angle*  opposition  taken  team  ofelkpe  plane,  and 
a  single  vertical  angle.  In  both  eases  a  dim*  measure  fe 
taken  of  a  side  of  the  triangle,  the  summit  of  wkic&isatfte 
top  of  the  mountain.    The  measurement  of  the  Feak  ess* 
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cuted  by  Mr.  de  Borda  was  a  trigoneoiettical  operation  pre- 
cisely similar  to  those,  by  which,  in  the  measurement  of  a 
meridian,  the  heights  of  signals,  or  of  mountains  near  those 
signals,  above  the  level  of  the  sea,  is  determined.  It  cannot 
be  denied,  that  the  simplicity  of  a  method,  and  the  small 
number  of  the  elements  entering  into  the  criktolatioa  of  the 
altitude,  oiler  peculiar  advantages  j  bis  fc  would  be  ftnjtist 
to  condemn  more  complicated  operations,  if  we  cotdel  be  da* 
stued,  that  the  observers  had  taken  the  greatest  care  in*  the 
resolution  of  each  triangle- 

Mr,  de  Borda  could  not  directly  measure  the  great  base  of 
1526  toises,  at  the  extremities  of  which  be  determined  the 
oblique  angles  of  position,  and  the  vertical  angles  tharf  stib* 
tend  the  height  of  the  volcano.    The  length  of  tfUis  bdse'was 
found  by  the  resolution  of  two  small  triangles  y  fftid  ttfis  de** 
termination  deserves  so  much  the  more  confidante,  arfaH  the 
angles  were  directly  measured,:  as  the  reset!  eMateed  h£ 
a  small   quadrant  ol  Ramsden  waa  verified  by  *  fellete*- 
ing  circle,  as  the  errors  of  each  angle  d*  he*  appear  46 
have  exceeded  eight  or  ten  seconds,  and  as  tfeef  irtfc  base  of 
213  toises  was  measured  twice,  wjebot*  flhdrog  more  than 
two  inches  a»d  a  naif  difference.    I  do  dot  fcetieW, that  this 
part  of  Mr.  de  Borda'*  measurement  cm  have  bee^i  de&dent 
In  accuracy  j  and  it  must  be  hoped,  that  the  same*  precision 
was  attained  in  the  vertical  angles,  three  of  which  Wert  in- 
dispensable for  the  measure  of  the  Peak  ?  namely  thti  sum- 
mit of  the  Piton^seeBi  at  d,  the  signal  d  seen  at  <t,  and  the 
depression  of  the  horizon1  of  the  sea.    It  might  have  been 
wished,  that  the  observer  had  determined  the**  angles  by 
means  of  his  reflecting  circle,  employing  as  afa  artificial  ho-i 
ruoa  a  plane  glass,  or  mercury*  >  far  the  error  of  the  tine 
of  collimation  and  the  horizontal  position  of  the  instrument 


*  I  have  showri  fa*  another  place,  that,  on  the  seashore, 
we  ca»  measure  with  great  exactness  the  depression  of  the^ 
horizon  with  a  reflecting  instrument,  by  taking  alternately 
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are  very  difficult  to  determine  with  exactness  in  a  moveable 
quadrant  of  a  foot  radius.  According  to  -the  manuscript 
kept  in  the  Depot  de  la  Marine,  this  verification  of  the  verti- 
cal angles  did  not  take  place  $  and  the  accordance  of  the  two 
altitudes  of  the  Fiton  above  the  points  d  and  e  is  a  proof  ra- 
ther of  the  constancy  of  the  error  of  coUimation,  than  of  the 
precision  of  the  absolute  value  of  the  angles.  In  order  to 
have  obtained  two  comparative  results,  Mr.  de  Borda  should 
have  taken  seven  zenith  distances  $  that  of  the  summit  seen 
at  c  and  at  d,  that  of  the  signal  d  seen  at  a  and  at  e,  that  of 
the  signal  e  seen  at  a,  and  the  depressions  of  the  horizon  of 
the  sea  measured  at  d  and  at  a.  It  is  well  known,  that  these 
zenith  distances  are  more  difficult  to  obtain  with  exactness 
than  the  oblique  angles  of  position,  especially  when  we  can- 
not make  use  of  an  astronomical  circle  of  repetition.  Far- 
ther, in  similar  circumstances,  a  method  is  so  much  the  more 
disadvantageous,  as  the  vertical  angles  are  more  numerous. 
To  solve  the  question,  what  is  the  number  of  toises  by  which 
the  height  of  the  Peak  may  have  been  found  too  great,  or  too 
little,  I  have  supposed  an  error  in  the  measure  of  the  base, 
in  that  of  the  vertical  angle  subtended  by  the  mountain,  and 
in  the  terrestrial  refractions.  If  the  volcano  be  1925  toises 
of  absolute  height,  instead  of  1906  toises,  the  angle  of  Pat 
c  would  be,  according  to  Mr.  Oltmann's  calculation  and 
mine,  10°  36'  34",  instead  of  11°  29'  18",  found  by  Mr. 
de  Borda ;  the  bases  c  d  and  a  b,  would  be  9268  and  1393 
feet,  instead  of  9169  and  1278.  But  how  can  it  be  sup- 
posed, that  he  was  deceived  7'  10*  in  determining  the  error 
of  collimation  of  the  quadrant,  and  fourteen  feet  in  the  double 
measurement  of  a  base  of  229*5  toises  ?  We  are  ignorant 
at  how  much  Mr.  de  Borda  estimated  the  effect  of  the  tenea- 


the  height  of  the  Sun  above  the  horizon  of  the  sea,  and  in  an 
artificial  horizon,  and  reducing  these  heights  to  the  same 
instant. 
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trial  refraction  ;  but  it  is  probable,  that  this  supposition  did 
not  much  differ  from  one-tenth  of  the  arc.  The  distance  of 
the  volcano  is  nine  miles,  and  a  variation  of  refraction  of 
22"  would  change  the  total  height  of  the  mountain  but  one 
toise. 

Asbases  adapted  to  the  measurement  of  mountains  are  not 
generally  to  be  found  on  a  coast,  add  at  the  level  of  the 
Ocean,  travellers  are  forced  to  recur,  either  to  barometrical 
measurements,  or  to  the  depression  of  the  horizon.  In  Mr. 
deBorda's  operation,  these  reductions  have  been  pretty  con- 
siderable, d  being  elevated  169  toises,  and  c  66  toises  above 
the  surface  of  the  sea.  But  when  the  subject  of  discussion  is 
the  comparing  barometrical  and  geometrical  measurements, 
which  differ  but  a  small  number  of  toifees,  we  must  examine, 
what  is  the  limit  of  the  mistakes  that  may  be  committed,  and 
whether  the  measure  be  too  great  or  too  little.  The  varia- 
tions of  the  terrestrial  refraction  elevate  or  depress  the  horizon 
of  the  sea  two  or  three  minutes,  to  an  observer  placed  on  the 
coast  three  or  four  toises  high.  At  this  distance  the  trajec- 
tories may  be  more  or  less  concave  or  convex,  according  to 
the  temperature  of  the  land  and  of  the  sea,  and  the  unequal 
decrement  of  density  in  the  successive  strata  of  the  air.  In 
proportion  as  the  observer  increases  his  height  above  the 
coast,  the  mistakes  owing  to  the  irregular  variation  of  the 
refractions  diminish  considerably ;  and  it  is  easy  to  show, 
that  at  the  time  of  Mr.  de  Borda's  operation  they  did  not 
exceed  three  or  four  toises*.  As  the  sea  at  this  period  was 
colder  than  the  air,  the  stations  e  and  d  may  have  been  found 


*  The  numerous  observations  of  depression  made  by  Mr. 
Mechain  at  Montjouy,  near  Barcelona,  differ  from  each  other 
but  7  J  toises,  the  total  height  of  the  mountain  being  106 
toises.  Delambre,  Base  du  Systeme  mltrique,  t.  ii,  p.  769 
and  76*6. 
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lower  thtt  the^  really  are* ;  a*d  we  may  suppose,  what  if 
ootffirmed  b y  barometrical  measurement,  that  the  trigonome- 
trical Mult  obtained  in  1770  fe  rather  too  small  than  too 
great, 

On  resuming  what  has  just  been  laid  down  from  examin- 
ing in  stweessioii  the  dUereiit  elements,  that  enter  into  the 
eakufetfcA  of  the  absolute  elevation  oftite  Peakof  Teuerilfc, 
it  follows,  thafc  tM  trigonometrical  measurement  made  by 

i 

Mr.  deBorda  is  probably  exact  at  least  to  a  three  hundred  and 
sixteenth  of  the  total  height;  unless  we  suppose  Accidental 
mistake  owing  te>  the  ne^Kgenee  of  the*  observers. 

I  Have  no  doubt  but  the  same  degree  of  exactness*  may  be 
obtained  in>*^fevara%!e  dreUta^  repeated  mea- 

surements nioileb^  the  barometer  $  but  it  is  difficult  to  judjge, 
amidst  a  few  isolated  olmrVa^omv  whether  obtqtte  wmifa, 
or  an  unequal  dfctrifrutioh  of  heat  in  the  ftccesaiife  strata  of 
the  air,  have  not  altered  the  results.  Of  three  barometric 
measurement*  Made  by  Mea*rsV  &  Borday  Lamairoir  and* 
Cottier,  and  calculated  after  the*  Ibtmuia  of  Leplac*,  *hd  the 


*  Biot,  on  extraordinary  refractions,  in  the  Hem.  sfe  I'ln* 
stxhit,  1800,  p.  167,  177,  and  180.  Mr.  de  Borda,  like  the 
gseater  part  of  those  geometrician*  who  haw*  aaeaaared  the 
depression  of  the  barton,  he*  aegfetsed  to  indicate  the  tenV 
peratunt  of  ene  ocean:  but  we  know  that  at  this  period  the 
air  wtaa  at  2a>  degree*,  and  froto  the  observations  already 
taade,  page  G6W-tift,  we!  may  admit,  that  the  heat  of  the  wa- 
ter of  the  sea  was  from  20  to  21  degrees.  Now,  heights  of 
thirty  toises,  calculated  on  the  supposition  of  a  mean  refrac- 
tion of  CrffS,  artd  of  a  uniform  decrement  in  arithmetical 
progression,  appear  diinmfshed  three  toises  when  there  are 
four  degrees  of  difference  between  the  temperature  of  the  air 
add  the  water,  litis  number  is  deduced  from  the  numerous 
observations  made  bv  Messrs.  Biot  and  Mathieu  at  Dunkirk 
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coefficient  of  Ramond,  there  is  only  the  second  which  does 
not  give  a  greater  height  than  she  geometrical  operations* 
If  Deluo's  or  Tremblay'a  formula  he  substituted  for  that  of 
Laplace,  the  heights,  instead  of  being  too  great*  will  be  too 
little.  Supposing  the  Peak  to  be  really  1005  ioises  high, 
Laplace's  formula,  applied  t*  Messrs.  Lamanoa  and  Cordier's 
observations,  would  be  erroneous  only  5|  tosses,  or  a  three 
handled  and  forty  tixfth  $  an  edtmmciy  small  quantity,  and 
whldi  would  be  the  naif  or  the  third  oaiy  of  that,  to  which 
excellent  observers  may  be  often  exposed  *. 

The  first  coefficient*  of  the  barometric  fbrmnla  of  Mr.  de 
Laplace,  fytfbiiswdd  in  1TO&>  was  founded  entheoompariso* 
of  the  bamnetricaland  geesnetiical  sneasnrement  of  the  voir 
eano  of  Tenerffe,me^by  Mr^deBordjL  ITieHhisirious  au- 
thor of  La  M^anique  c4te#t*  \m\x%**mi^imx^lMLtim 
coefficient  did  not  give  exact  heights,  snlnHHussd  another, 
furnis%ed  by  the  excel  teat  cteervetioBS  0!  Mr.  JUmnrui  On 
examining  the  manuscript  narrative  of  BoroWs  voyage,  we  caii- 
not  guess  at  the  sotsree  ef  att  error,  which  seems  considerably 
to  surpass  that  of  tike  barometric  measurement  of  Mount 
Blanc  by  Saussure.    The  correspondent  barometer  was  oav 


*  Mr.  d'Aubuissott  concluded,  after  having  discussed  a 
great  number  of  observations  calculated  after  the  formula  of 
Laplace,  and  compared  with  exact  geodesies!  measures, 
"  that  in  avoiding  the  manifest  causes  of  inexactness,  such 
as  the  morning  hours,  the  considerable  changes  of  weather 
from  one  day  to  another,  storms,  and  the  influence  of  local- 
ities,  we  may  consider  a  hundredth  as  the  limit  of  the  mis* 
takes."  He  adds,  that  "  most  commonly,  by  fortunate 
compensations,  the  error  will  be  only  some  thousandths.*' 
Journal  de  Physique,  t.  lxxi,  p.  35. 

+  The  coefficient,  17072  metres.  Exposition  du  Systeme 
du  Monde,  ed.  1,  p.  82.  Ramond,  M6m.  sur  la  Formule 
barom&rique,  p.  2. 
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served  at  Orotava  every  quarter  of  an  hour;* its  greatest 
variations,  in  twenty-four  hours,  were  a  few  tenths,  of  a,  line. 
The  scales  were  carefully  verified;  and  an  account  was;  taken 
of  the  accumulation  of  the  mercury  in  the  cistern*.  '  The 
thermometer  was  observed  in  the  shade;  the  slightest  cir- 
cumstances are  found  indicated  in  Messrs.  de  Borda  and 
Varela'8  journals.  They  are  the  only  travellers,  who  have 
carried  two  barometers  to  the  top  of  the  Peak.  Both  instru- 
ments agreed  within  three  or  four  tenths  of  a  line  with  each 
other,  and  the  average  of  both  was  constantly  taken.  If  we 
were  not  acquainted  with  the  real  height  of  the  Peak  to  a 
considerable  degree  of  exactness,  we  might  presume,  that 
the  barometric  measurement  taken  in  1770  could  not  be  a 
hundredth  erroneous,  while  it  is  probably  beyond  a  fiftieth.  It 
is  sufficient  to  compare  the  indications  of  Borda's  barometer 
and  thermometer  with  the  indications  o£  these  same  instru- 
ments in  Lamanon  and  Cordier's  voyages,  to  discover,  that 
in  the  morning  of  the  1st  of  October,  1776,  on  the  summit 
of  the  Piton,  the  pressure  of  the  air  underwent  an  extra- 
ordinary and  very  problematic  modification.  The  following 
arc  the  elements  of  this  comparison. 


*  It  was  0*9  of  a  line  on  the  brink  of  the  crater. 
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stance,  because  distinguished  natural  philosophers  have  re- 
cently asserted,  that  the  barometer  must  sink  on  high  moun- 
tains, while  at  nine  in  the  morning  it  readies  its  maximum  in 
the  plains.  This  assertion*  is  founded  only  on  theoretical 
views,  and  on  a  local  phenomenon  observed  by  Saussure  in 
the  Alps.  The  observations  made  by  Mr.  Bonpland  and 
myself  on  the  horary  variations  of  the  barometer,  from  the 
coasts  to  two  thousand  toises  height,  prove  on  the  contrary, 
that,  under  the  tropica,  the  mercury  reaches  it's  maximum 
and  it's  minimum  exactly  at  the  same  hours  in  the  low  regions 
and  on  the  summits  of  the  Andes. 

The  real  height  of  the  Peak  of  Teneriffe  differs  little  pro- 
bably from  the  mean  between  the  three  geometrical  and  ba- 
rometrical measurements  of  Borda,  Lamanon,  and  Gordier. 

1906  toises 

1902 

1920 

1909 
The  exact  determination  of  this  point  is  of  importance  to 
the  science  of  physics,  on  account  of  the  application  of  the 
new  barometric  formulas  j  to  navigation,  on  account  of  the 
angles  of  altitude, which  experienced  seamen  sometimes  take, 
when  they  pass  in  sight  of  the  Peak ;  and  to  geography,  on 
account  of  the  use  which  Messrs.  Borda  and  Varela  have  made 
of  the  same  angles,  in  the  construction  of  the  chart  of  the 
archipelago  of  the  Canaries. 


In  the  second  chapter  of  this  work,  vol.  i,  p.  186,  we 
have  entered  into  the  question,  whether  the  coast  of  Africa 
could  be  seen  from  the  summit  of  the  Peak  of  Teneriffe. 
This  problem  has  been  discussed  by  Mr.  Delambre,  to  whom 
we  are  indebted  for  so  great  a  number  of  valuable  observa- 

*  Journ.  de  Phys.  t.  Ixxi,  p.  16. 
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on  horizontal  refractions.  The  following  are  the  foun- 
ds of  the  calculations,  of  which  we  have  given  only  the 
t,  in  that  chapter.  Let  m  (fig.  2)  be  the  Peak  of  Te- 
e,  and  N  the  coast,  the  distance  of  which  from  the  foot 
e  Peak  is  the  arc  PTQ  =  2°49/  0".  As  refraction 
ts  objects  appear  higher  than  they  really  are,  it  will  be 
ble  to  see  from  the  top  of  the  Peak  the  point  N,  al- 
^i  it  is  concealed  by  the  curve  of  the  Earth. .  This  point 
>e  really  visible  if  it  be  elevated  enough  to  send  forth  a 
pvhich,  in  describing  the  curve  N  T  M  across  the  strata 
ie  atmosphere,  only  skims  the  Earth  in  T.  From  the 
ait  of  the  Peak  we  should  perceive  then  at  once  the 
8  T  and  N,  and  an  observer  placed  in  T  would  see  the 
s  M  and  N  in  his  horizon  N'  T  M'.  If  we  designate 
=  1904  toises,  the  height  of  the  Peak,  according  to  the 
letrical  measurement  of  Borda  j  by  R  =  3271225  toises, 
adius  of  the  Earth;  and  finally  by  c  the  coefficient  of 
jrrestrial  refraction,  the  mean  value  of  which  was  found 
»  008  by  Mr.  Delambre  ;  we  shall  have  the  distance 
at  which  the  observer  ought  to  be  in  order  to  see  the 
lit  M,  at  M'  in  the  horizon,  by  the  formula, 

1       V2* 

tang.  PT=  —      — 

6  (1-c)        R 

l  gives  P  T  =  2«  V  26".     Such  is  the  greatest  distance 

lich  we  can  perceive  the  Peak  from  the  level  of  the  sea. 

\  deduct  P  T  from  PTQ=2°  49' 0",  there  will  remain 

=  4'  34" ;  and  with  this  distance  we  shall  easily  find 

eight  NQ  =  V,  which  the  coast  must  have  to  appear 

at  the  horizon.     In  fact,  if  in  the  preceding  formula 

institute  Q  T  for  the  arc  P  T,  and  h'  for  the  height  h, 

lall  have 

tang.QT  =    ,      X       <jj*\ 

(1-c)        R    ' 

ce  we  deduce 
jli-R  (1— 0  *tang.  *QT 

2h 
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Thus  by  means  of  the  refraction,  and  notwithstanding  the 
carve  of  the  Earth,  which  at  the  distance  PQ  would  conceal 
a  mountain  of  870  teises,  we  might  sometimes  see  a  mountain 
situate  on  the  coast  only  SOS  toises  high  j  but  as  the  refrac- 
tions are  uncertain,  and  may  even  be  negative,  it  would  be 
imprudent  to  affirm  any  thing  for  such  great  distances,  for 
which  we  have  no 


Results  of  the  determinations  of  height. 


Town  of  Laguna         ...           .           -  860 

-  Orotava         -          -          -           .            -  163 

Pino  del  Pornajito                -                        -           -  633 

Estancia  de  los  (ngleses        ....  1552 

Cavern  of  Ice            -          -          -            -           -  1732 

Foot  of  the  Piton 183& 

Summit  j>f  the  Peak  of  Teneriffe                -             -  1909 


I  have  given  in  the  third  chapter  *  the  result  of  the  ob- 
servations of  longitude  which  I  made  at  Santa  Cruz.  The 
following  are  the  data  taken  from  Mr.  de  Borda's  manu- 
script, and  which  will  serve  to  complete  what  has  been  laid 
down  in  the  Collection  of  my  astronomical  observations  (t  i, 
p.  xxxvii  and  28) .  Don  Joseph  Varela  observed,  the  30th  of 
August,  at  the  port  of  Gomera,  the  immersion  of  Jupiter's 
third  satellite,  at  15h  40'  8".  Tofino  saw,  at  Cadiz,  this 
same  immersion,  at  16*  23'  28".  Difference  of  the  meridians 
43'  20*  j  the  port  of  la  Gomera,  being  situate,  according  to 
the  operations  of  Borda  0*  3'  28"  to  the  east  of  Santa  Cms, 
we  find  for  this  latter  place  0h  39'  52".  The  12th  of  Oc- 
tober, Varela  observed  the  immersion  of  the  third  satellite  at 


•  Vol.  i,  p.  117. 
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Santa  Cruz  at  i2h  4*2'  11*.     Tofino  made  the  same  observa- 
tion at  Cadiz  at  13h  22 '  26\     Difference  of  the  meridians 
O*1  40'  15*.   The  same  day  the  immersion  of  the  third  satellite 
was  observed  at  Santa  Cruz  at  15h  52'  51" ;  at  Cadiz  at 
16*  82/  54\     Difference,  0*  40'  8\    The  mean  of  these 
three  observations  of  satellites,  which  had  not  yet  been  pub- 
lished, makes  Santa  Cruz  18°  36'  45*  west  of  Paris,  in  reck- 
oning with  Mr.  de  Borda  for  Cadiz  8°  36'  0",  conformably 
to  the  observation  of  the  annular  eclipse  of  the  Sun  in  1764, 
calculated  by  Du  Sejour.     But  the  real  longitude  of  the  old 
observatory  of  Cadiz  being,  according  to  a  great  number  of 
occultations  of  stars*  calculated  by  Messrs.  Triesnecker  and 
Oltmanns,  8°  37'  37"  -,  we  have  thence  by  the  satellites  18° 
38'  2fP  for  the  longitude  of  Santa  Cruz.     Varela  and  Tofino 
made  use  of  two  telescopes  two  feet  and  a  half  long,  by  Dol- 
lond,  with  which  these  two  observers  had  often  obtained  at 
Cadiz  exactly  the  same  results.     Two  observations  of  the 
first  and  second  satellites,  made  by  P.  Feuill£e,  in  1724,  at 
Laguna  and  Orotava,  and  compared  with  the  observations  of 
Maraldi  at  Paris,  give  18°  36'  36"  and  18°  29'  11  "for  Santa 
Cruz  in  Teneriffe ;  supposing,  with  Borda,  Laguna  to  be 
2/  50' ',  and  Orotava  16'  6"  west  of  the  Mole  of  Santa  Cruz 
(M£m.  de  TAcad.,  1746,  p.  123).     These   data,   combined 
with  the  chronometrical  results,  concur  in  proving  what  1 
have  enlarged  on  elsewhere,  that  the  longitude  of  the  Mole 
is  probably  not  less  than  18°  33',  or  greater  than  18°  36'  or 
18°  38'.    Mr.  de  Borda,  speaking  in  his  journal  of  Captain 
Cook,  whom  he  had  the  pleasure  to  meet  at  the  Canaries, 
adds,  "  I  cannot  conceive  why  this  celebrated  navigator, 
who  was  acquainted  with  the  determinations  of  the  travellers 
who  preceded  him,  persists  in  stating,  that  the  port  of  Santa 
Cruz  is  in  18°  51'  0"  "  (Third  Voyage,  vol.  i,  p.  19).     Be- 

*  Rec.  d'Obs.  Astron.,  t.  i,  p.  25.     Espinosa,  Memorias 
<le  los  Navigantes,  t.  i,  p.  45. 

2h  2 
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fore  the  expedition  of  the  Boussole  and  the  Espiegle,  the 
latitude  of  the  Peak  of  Teneriffe  was  generally  thought  to  be 
28°  12'  64*  (Maakelyne,  Brit.  Mariner's  Guide,  p.  17). 
Cook  found  the  Peak,  by  observations  made  under  sail, 
12'  11*  more-to  the  South,  and  29*  30*  more  to  the  west, 
than  the  Mole  of  Santa  Cruz.  The  geometrical  operations 
of  Bordagive  with  more  exactness  IV  37"  difference  in  lati- 
tude, and  23'  4"  difference  in  longitude.  At  the  Mote,  the 
Peak  has  been  determined  by  azimuths  West  28°  W  South; 
the  angle  of  apparent  height  being  4°  37'.  Distance  22740 
toises,  supposing  the  elevation  of  the  volcano  to  be  1904 
toises.  Latitude  of  the  Peak  28°  16'  53".  Longitude  18° 
69'  54".  I  give  here  all  that  relates  to  this  celebrated 
mountain,  in  order  to  induce  nagivators  to  verify  results, 
which  are  so  important  to  nautical  geography. 


Mr.  de  Borda  is  the  only  traveller,  who  has  compared  in 
an  accurate  manner  the  dip  of  the  needle  at  Santa  Cruz,  and 
at  the  top  of  the  Peak  of  Teneriffe.  He  found  the  latter 
1°  16'  greater  (Manuscrit  du  Depot,  Can.  4) .  This  in- 
crease of  the  dip  observed  on  the  summit  of  a  high  mountain 
is  conformable  to  what  1  have  several  times  remarked  in  the 
chain  of  the  Andes.  It  probably  depends  on  some  system 
of  local  attractions ;  but  in  order  to  form  aright  judgment  of 
this  phenomenon,  we  should  know  with  precision  the  dip  of 
the  magnetic  needle  at  the  foot  of  the  volcano,  for  instance 
at  the  town  of  Orotava.  The  variation  in  1776  was  15°  45' 
at  Gomera,  16°  50 '  at  the  Mole  of  Santa  Cruz,  and  19°  4<T* 
toward  the  north  west,  at  the  brink  of  the  crater. 


BOOK  II. 

CHAPTER    IV. 

First  abode  at  Cumana.  —  Banks  of  the 

Manzanares. 

We  anchored  opposite  the  mouth  of  the  river 
Manzanares  on  the  16th  of  July,  at  break  of  day; 
but  we  could  not  land  till  very  late  in  the  morn- 
ing, because  we  were  obliged  to  wait  the  visit  of 
the  officers  of  the  port.  Our  eyes  were  fixed  on 
the  groups  of  cocoa-trees  that  border  the  river, 
and  the  trunks  of  which,  more  than  sixty  feet 
high,  towered  over  the  landscape.  The  plain  was 
covered  with  tufts  of  cassias,  capers,  and  those  ar- 
borescent mimosas,  which,  like  the  pine  of  Italy, 
extend  their  branches  in  the  form  of  an  umbrella. 
The  pinnated  leaves  of  the  palms  were  conspi- 
cuous on  the  azure  of  a  sky,  the  clearness  of 
which  was  unsullied  by  any  trace  of  vapors. 
The  Sun  was  ascending  rapidly  toward  the 
zenith.  A  dazzling  light  was  spread  through 
the  air,  along  the  whitish  hills  strewed  with 
cylindric  cactuses,  and  over  a  sea  ever  calm, 
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the  shores  of  which  were  peopled  with  alcatras*, 
egrets,  and  flamingoes.  The  splendor  of  the 
day,  the  vivid  color  of  the  vegetable  world, 
the  forms  of  the  plants,  the  varied  plumage  of 
the  birds,  every  thing  announced  the  grand 
aspect  of  nature  in  the  equinoctial  regions. 

The  city  of  Cumana,  the  capital  of  New  Ad- 
dalusia,  is  a  mile  distant  from  the  embarcadere, 
or  the  battery  of  the  Bocca,  where  we  landed, 
after  having  passed  the  bar  of  the  Manzaoares. 
We  had  to  cross  a  vast  plain  -f-,  which  divides 
the  suburb  of  the  Guayquerias  from  the  seacoast. 
The  excessive  heat  of  the  atmosphere  was  aug- 
mented by  the  reverberation  of  the  soil,  partly 
stripped  of  vegetation.  Thg  centigrade  thermo- 
meter, plunged  into  the  white  sand,  rose  to 
37' 7°.  In  the  small  pools  of  salt  water  it  kept 
at  30*5°,  while  the  heat  of  the  ocean,  at  it's  sur- 
face, is  generally  in  the  port  of  Cumana  :£  from 

*  Brown  pelican  of  tiic  size  or  a  swan.  Boffoo,  pi.  eulum 
No.  957.  Pelicanus  fuse  us,  Lin.  (Oviedo,  lib.  xiv,  c.  6.) 

t  £1  Salado. 

t  On  comparing  a  great  number  of  experiments  made  in 
1799  and  1800,  at  different  seasons,  I  find,  that  in  the  port 
of  Cumana,  to  the  north  of  Cerro  Colorado,  the  sea  during 
the  ebb,  is  08°  warmer  than  during  the  flow,  whatever  be  the 
hour  of  the  tide.  I  shall  here  give  the  observations  of  the 
20th  of  October,  which  may  almost  serve  as  a  type,  and 
which  were  made  on  a  point  of  the  coast,  where  the  sea  tt 
1 50  toises  distance  was  30  or  40  fathoms  deep.  At  ten  in 
the  morning,  ebb  26*1° ;  air  near  the  coast  274° ;  air  near 
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25-2°  to  26-3°.  The  first  plant  that  we  gathered 
on  the  continent  of  America  was  the  avicennia 
tomentosa*,  which  in  this  place  scarcely  reaches 
two  feet  high.  This  shrub,  the  sesuYittm,  the 
yellow  gomphrena,  and  the  cartas,  cover  the 
lands  impregnated  with  mnriat  of  soda;  they 
belong  to  that  small  number  of  plAntt,  which 
live  in  society  like  the  heath  of  Europe,  and 
which  In  the  torrid  zotte  Are  found  duly  ort 
the  seashore,  and  oh  the  elevated  plains  df  the 
Andes  ^  The  avicennib  of  Ctananh  is  distin- 
guished by  another  peculiarity  n6t  less  remark* 
able :  it  furnishes  aik  instance  df  a  plant  com- 
mon to  the  shores  of  South  America  and  the 
coasts  of  Malabar* 

The  Indian  pilot  led  us  across  his  garden, 
which  rather  resembled  a  copse  than  a  piece  6f 
cultivated  ground.  He  showed  us,  as  a  proof 
of  th£  fertility  of  this  climate,  a  silk-cotton  tree 
(bombax  heptaphyllum),  the  trunk  of  which,  in 
it's  fourth  year,  had  reached  nearly  two  feet  and 

the  city  30*2°  j  water  of  the  Manzaoares  26*2°  :  at  four  in- 
the  afternoon,  flow  25*3°  ;  air  near  the  coasts  26*2°;  air  at 
Ctimaua  28*1°  j  water  of  the  Manzaoares  25'T. 

*  Maugle  prieto. 

+  On  the  extreme  rarity  of  the  social  plants  between  thrf 
tropics,  see  my  Essay  on  the  Geog.  of  Plants,  p.  19  j  and  a 
paper  by  Mr.  Brown  on  the  Protease* (Trans,  of  the  Lin.  Soc. 
vol.  x,  P,  i,  p.  23),  in  which  this  great  botanist  has  extended 
and  confirmed  by  numerous  facts  my  ideas  ou  the  associa- 
tions of  plants  of  the  same  species. 


178 

a  half  in  diameter.  We  have  observed,  on  the 
banks  of  the  Oroonoko  and  the  river  Magdalena, 
that  the  bombax,  the  carolinea,  the  ochroma, 
and  other  trees  of  the  family  of  the  malvaceae, 
are  of  extremely  rapid  growth.  I  nevertheless 
think,  that  there  was  some  exaggeration  in  the 
report  of  the  Indian  respecting  the  age  of  his 
bombax ;  for  under  the  temperate  zone,  in  the 
hot  and  damp  lands  of  North  America,  between 
the  Missisippi  and  the  Alleghany  mountains, 
the  trees  do  not  exceed  a  foot  in  diameter  *  in 
ten  years ;  and  vegetation  is  in  general  bnt  a 
fifth  more  speedy  than  in  Europe,  even  taking 
as  an  example  the  platanus  occidentals,  the 
tulip  tree,  and  the  cupressus  disticha,  which 
reach  from  nine  to  fifteen  feet  in  diameter.  On 
the  strand  of  Cumana,  in  the  garden  of  the 
Guayqueria  pilot,  we  saw  for  the  first  time  a 
guama  <\-  loaded  with  flowers,  and  remarkable 

*  Five  feet  above  the  ground.  These  measures  were  taken 
by  an  excellent  observer,  Mr.  Michaux. 

+  Inga  spuria,  Which  we  must  not  confound  with  the  com- 
mon inga,  inga  vera,  Willd.  (mimosa  inga,  Lin.).  The  white 
stamina,  to  the  number  of  sixty  or  seventy,  are  attached  to 
a  greenish  corolla,  have  a  silky  lustre,  and  are  terminated  by 
a  yellow  anther.  The  flower  of  the  guama  is  eighteen  lines 
long.  The  common  height  of  this  fine  tree,  which  prefers  a 
moist  soil,  is  from  eight  to  ten  toises.  I  shall  observe  on  this 
.occasion,  that  we  have  distinguished  in  this  work  by  italics 
the  names  of  the  new  plants,  which  Mr.  Bonpland  and  myself 
have  collected. 
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for  the  extreme  length  and  silvery  splendour  of 
it's  numerous  stamina.  We  crossed  the  suburb 
of  the  Indians,  the  streets  of  which  are  very  re- 
gular, and  formed  of  small  houses,  quite  new, 
and  of  a  pleasing  appearance.  This  part  of  the 
town  had  just  been  rebuilt,  on  account  of  the 
earthquakes,  which  had  laid  Cumana  in  ruins 
eighteen  months  before  our  arrival.  Scarcely 
had  we  passed,  on  a  wooden  bridge,  the  Man- 
zanares,  which  contains  a  few  bavas,  or  croco- 
diles of  the  smaller  species,  when  we  every 
where  perceived  the  traces  of  this  horrible  ca- 
tastrophe ;  new  edifices  were  rising  on  the  ruins 
of  the  old. 

We  were  conducted  by  the  captain  of  the  Pi- 
zarro  to  the  governor  of  the  province,  Don 
Vincente  Era  pa  ran,  to  present  to  him  the  pass- 
ports  which  had  been  given  us  by  the  first  se- 
cretary  of  state.  He  received  us  with  that 
frankness,  and  that  noble  simplicity,  which  has 
at  all  times  characterized  the  Biscayan  nation. 
Before  he  was  named  governor  of  Portobello 
and  Cumana,  he  had  distinguished  himself  as 
captain  of  a  vessel  in  the  royal  navy.  His  name 
recalls  to  mind  one  of  the  most  extraordinary 
and  distressing  events  recorded  in  the  history  of 
maritime  wars.  At  the  time  of  the  last  rupture 
between  Spain  and  England,  two  brothel's  of 
Mr.  d'Emparan  fought  during  a  whole  night  be- 
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fore  the  port  of  Cadiz,  taking  each  other  s  ships 
for  an  enemy's.  The  battle  was  so  terrible,  that 
both  vessels  were  sunk  nearly  at  the  same  time. 
A  very  small  part  of  the  crew  was  saved,  and 
the  two  brothers  had  the  misfortune  to  recog- 
nize each  other  a  little  before  they  expired. 

The  governor  of  Cumana  expressed  his  great 
satisfaction  at  the  resolution  we  bad  taken  to 
remain  for  some  time  in  New  Andalusia,  the 
name  of  which  province  at  this  period  was  very 
little  known  in  Europe,  and  which  in  it's  moun- 
tains, and  on  the  banks  of  it's  numerous  rivers, 
contains  a  great  number  of  objects  worthy  of 
fixing  the  attention  of  naturalists.    Mr.  de  Em- 
paran  showed  us  cottons  dyed  with  native  plants, 
and  fine  furniture  which  was  made  exclusively 
with  the  wood  of  the  country:  he  interested 
himself  much  in  every  thing  that  related  to  na- 
tural philosophy ;  and  asked,  to  our  great  asto- 
nishment, if  we  thought,  that  under  the  beau- 
tiful sky  of  the  tropics,  the  atmosphere  contain- 
ed less  azot  (azotico)  than  in  Spain;   or  if  the 
rapidity,  with  which  iron  oxidates  in  those  cli- 
mates, was  only  the  effect  of  a  greater  humidity 
indicated  by  the  hair  hygrometer.    The  name 
of  his  native  country  pronounced  on  a  distant 
shore  would  not  have  been  more  agreeable  to 
the  ear  of  a  traveller,  than  those  words  of  azot, 
oxyd  of  iron,   and  hygrometer,  were  to  ours. 
We    knew,  that,  notwithstanding  the   orders 
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of  the  court;  and  the  recommendations  of  a 
powerful  minister,  our  abode,  in  the  Spanish 
climates  would  expose  us  to  numberless  incon- 
veniences, if  we  did  not  succeed  in  inspiring 
some  personal  interest  in  those  who  govern  those 
vast  countries.  Mr.  de  Emparan  loved  the 
sciences  too  well,  to  deem  it  strange  that  we 
should  Come  from  so  great  a  distance  to  collect 
plants,  and  determine  the  position  of  a  few 
places  by  astronomical  methods.  He  suspected 
no  other  motives  for  our  voyage  than  those  men- 
tioned in  our  passports  ;  and  the  public  marks 
of  consideration,  which  he  gave  us  during  a  long 
abode  in  his  government,  contributed  greatly  to 
procure  us  a  favourable  welcome  in  every  part 
of  South  America. 

We  disembarked  our  instruments  toward  the 
evening,  and  we  had  the  pleasure  to  find,  that 
none  had  been  damaged.  We  hired  a  spacious 
house,  the  situation  of  which  was  favourable  for 
astronomical  observations.  We  enjoyed  an 
agreeable  coolness,  when  the  breeze  arose  ;  the 
windows  were  without  glasses,  and  even  wanted 
those  paper  panes,  which  are  often  the  substi- 
tutes of  glass  at  Cumana.  The  whole  of  the 
passengers  aboard  the  Pizarro  left  the  vessel, 
but  the  recovery  of  those  who  had  been  attacked 
by  the  fever,  was  very  slow.  We  saw  some, 
who  a  month  after,  notwithstanding  the  care 
bestowed  on  them  by  their  countrymen,  were 
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still  extremely  weak  and  reduced.  Hospitality, 
in  the  Spanish  colonies,  is  such,  that,  a  Euro- 
pean who  arrives,  without  recommendation,  or 
pecuniary  means,  is  almost  sure  of  finding  assist- 
ance, if  he  lands  in  any  port  on  account  of  sick- 
ness. The  Catalans,  the  Gallicians,  and  the  Bis- 
cayans,  have  the  most  frequent  intercourse  with 
America.  They  there  form  as  it  were  three  dis- 
tinct corporations,  which  exercise  a  remarkable 
influence  over  the  morals,  the  industry,  and 
commerce  of  the  colonies.  The  poorest  inhabit- 
ant of  Siges  or  Vigo  is  sure  of  being  received 
into  the  house  of  a  Catalan  or  Gallician  pul- 
pero*,  whether  he  arrives  at  Chili,  or  at  the 
Philippine  Islands.  I  have  seen  the  most  affect- 
ing instances  of  these  attentions  rendered  to  un- 
known persons,  during  whole  years,  and  always 
without  a  murmur.  It  has  been  said,  that  hos- 
pitality was  easy  to  be  exercised  in  a  happy 
climate,  where  food  is  in  plenty,  where  the  na- 
tive plants  yield  salutary  remedies,  and  where 
the  sick  man,  reposing  in  his  hammock,  finds 
under  a  shed  all  the  shelter  of  which  he  stands 
in  need.  But  should  we  consider  as  of  little 
value  the  embarrassment  caused  in  a  family  by 
the  arrival  of  a  stranger,  whose  character  is  un- 
known ?  can  we  be  permitted  to  forget  those 
marks  of  tender  compassion,  those  endearing 
attentions  of  the  female  part  of  the  household, 

*  A  retail  dealer. 
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that  untired  patience,  which  never  relaxes  dur- 
ing a  long  and  painful  recovery  ?  It  has  been 
remarked,  that,  with  the  exception  of  a  few 
very  populous  towns,  hospitality  has  not  yet 
perceptibly  diminished  since  the  first  establish- 
ment of  the  Spanish  colonists  in  the  new  world. 
It  is  distressing  to  think,  that  this  change  will 
take  place,  when  population  and  colonial  indus- 
try shall  have  made  more  rapid  progress  ;  and 
that  this  state  of  society,  which  we  are  agreed 
to  call  an  advanced  state  of  civilization,  will 
by  degrees  have  banished  "  the  Old  Castilian 
frankness." 

Among  the  sick  who  landed  at  Cumana  was 
a  negro,  who  fell  into  a  state  of  insanity  a  few 
days  after  our  arrival ;  he  died  in  this  deplorable 
condition,  though    his  master,  almost  seventy 
years  old,  who  had  left  Europe  to  settle  at  Sans 
Bias,  at  the  entrance  of  the  gulf  of  California, 
had  attended  him  with  the  greatest  care.     I  - 
relate  this  fact  as  a  proof  of  its  sometimes  hap- 
pening that  men  born  under  the  torrid  zone, 
after  having  dwelt  in  temperate  climates,  feel 
the  pernicious  effects  of  the  heat  of  the  tropics. 
The  negro  was  a  young  man,  eighteen  years  of 
age,  very  robust,    and  born  on   the  coast  of 
Guinea :  an  abode  of  some  years  on  the  high 
plain  of  Castile,  and  given  his  organization  that 
kind  of  irritability,  which  renders  the  miasms 
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of  the  torrid  zone  so  dangerous  to  the  inhabit- 
ants of  the  countries  of  the  north. 

The  soil,  on  which  Cumana  is  built,  forms 
part  of  an  extent  of  ground,  that  is  very  remark- 
able in  a  geological  point  of  vietr.     As  since  my 
return  to  Europe,  other  travellers  bare  preced- 
ed me  in  the  description  of  certain  parts  of  the 
coasts,  which  they  have  visited  after  me,  I  shall 
here  confine  myself  to  observations  on  subjects, 
that  have  formed  no  part  of  their  studies.     The 
chain  of  the  calcareous  Alps  of  Bergantin  and 
Tataraqual  stretches   east  and  west  from  the 
summit  of  Impossible  to  the  port  of  Mochima 
and  to  Campanario.    The  sea,  in  times  for  re- 
mote, appears  to  have  divided  this  chain  of  the 
rocky  coasts  of  Araya  and  Maniquarez.    The 
vast  gulf  of  Cariaco  is  owing  to  an  irruption  of 
the  sea ;  and  no  doubt  can  be  entertained,  but 
that  at  this  period  the  waters  covered,  on  the 
southern  bank,  the  whole  of  the  ground  impreg- 
nated with  muriat  of  soda,  through  which  flows 
the  Manzanares.     It  requires  but  a  slight  in- 
spection of  the  topographical  plan  of  the  city  of 
Cumana,  to  render  this  fact  as  incontestable  as 
the  ancient  abode  of  the  sea  on  the  basins  of 
Paris,  Oxford,  and  Rome.     The  slow  retreat  of 
the  waters  has  turned  into  dry  ground  this  ex- 
tensive plain,  in  which  rises  a  group  of  small 
hills,  composed  of  gypsum  and  calcareous  brec- 
cia of  very  recent  formation. 
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The  city  of  Cumana  is  backed  by  this  group, 
which  was  formerly  an  island  of  the  gulf  of 
Cariaco.  That  part  of  the  plain,  which  is  north 
of  the  city,  is  called  Plaga  Chica,  and  extends 
eastward  as  far  as  Punt  a  Delgada;  where  a 
narrow  valley,  covered  with  yellow  gomphrena, 
still  marks  the  point  of  the  ancient  outlet  of  the 
waters.  This  valley,  the  entrance  of  which  is 
defended  by  no  exterior  works,  is  the  point, 
where  the  place  is  most  exposed  to  a  military 
attack.  An  enemy  might  pass  in  perfect  safety 
between  the  sandy  point  of  Barigon  *  and  the 
mouth  of  the  Manzanares ;  where  the  sea,  near 
the  entrance  of  the  gulf  of  Cariaco,  is  forty  or 
fifty  fathoms  deep,  and  farther  to  the  south-east, 
even  as  much  as  eighty-seven  fathoms.  A  land- 
ing might  be  effected  near  Punta  Delgada ;  and 
Fort  St.  Antonio  and  the  city  of  Cumana  turn- 
ed, without  any  apprehension  from  the  western 
batteries  formed  at  Plaga  Chica*}*,  at  the  mouth 
of  the  river,  and  at  Cerro  Colorado. 

The  hill  of  calcareous  breccia,  which  we  have 
just  regarded  as  an  island  in  the  ancient  gulf,  is 
covered  with  a  thick  forest  of  columnar  cactus 
and  opuntia.  Some,  thirty  or  forty  feet  high, 
covered  with  lichens,  and  divided  into  several 
branches  in  the  form  of  candelabras,  wear  a 

*  Puuta  Arenas  del  Barigon,  to  the  south  of  the  castle  of 
Araya. 

t  To  the  west  of  JLos  Serritoa. 
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singular  appearance.  Near  Maniquarez,  at 
Punta  Araya,  we  measured  a  cactus,  the  trunk 
of  which  was  four  feet  nine  inches  in  circumfe- 
rence *.  A  European  acquainted  only  with  the 
opuntia  in  our  hot-houses  is  surprised  to  see  the 
wood  of  this  plant  become  so  hard  from  age, 
that  it  resists  for  centuries  both  air  and  mois- 
ture, and  that  the  Indians  of  Cumana  employ 
it  in  preference  for  oars  and  door  posts.  Cu- 
mana, Coro,  the  island  of  Margaretta,  and 
Curassoa,  are  the  places  of  South  America  that 
abound  most  in  plants. of  the  family  of  the  no- 
pals. There  only  a  botanist  after  a  long  resi- 
dence could  compose  a  monography  of  the 
genus  cactus,  the  species  of  which  vary  not 
only  in  their  flowers  and  fruits,  but  in  the  form 
of  thtir  articulated  stem,  the  number  of  costae, 
and  the  disposition  of  the  thorns.  We  shall  see 
hereafter  how  these  plants,  which  characterize 
a  warm  and  extraordinarily  dry  climate,  like 
that  of  Egypt  and  California,  gradually  disap- 
pear in  proportion  as  we  remove  from  the  coasts, 
and  penetrate  into  the  inland  country. 

The  groups  of  cactus  and  opuntia  produce 
the  same  effect  in  the  arid  lands  of  equinoxial 
America,  as  the  juncese  and  the  hydrocharides 
in  the  marshes  of  our  northern  climes.     A  place 

*  Tuna  macho.  We  distinguish  in  the  wood  of  the  cactus 
the  medullary  prolongations,  as  Mr.  Desfontaines  has  already 
observed  (Journ.  de  Physique,  t.  xlviii,  p.  153). 
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Where  the  larger  species  of  the  strong  cactus 
are  collected  in  groups  is  considered  as  almost 
impenetrable.  These  places,  called  tunales,  are 
impervious  not  only  to  the  native,  who  goes 
naked  to  the  waist,  they  are  formidable  even  to 
those  who  go  fully  clothed  In  our  solitary 
rambles,  we  sometimes  endeavoured  to  penetrate 
into  the  tunal  that  crowns  the  summit  of  the 
castle  hill,  a  part  of  which  is  crossed  by  a  path- 
way, where  we  might  study,  amidst  thousands, 
the  organization  of  this  singular  plant.  Some- 
times the  night  suddenly  overtook  us,  for  there 
is  scarcely  any  twilight  in  this  climate;  and 
we  then  found  ourselves  in  a  situation  so  much 
the  more  disagreeable,  as  the  cascabel  or  rattle- 
snake*, the  coraly  and  other  vipers,  armed  with 
poisonous  fangs,  frequent,  at  the  time  of  laying, 
these  scorched  and  arid  haunts,  to  deposit  their 
eggs  in  the  sand. 

The  castle  of  St.  Antonio  is  built  at  the  east- 
ern extremity  of  the  hill,  but  not  on  the  most 
elevated  point,  being  commanded  on  the  east 
by  an  unfortified  summit.  The  tunal  is  con- 
sidered both  here  and  every  where  in  the  Spa- 
nish  colonies  as  a  very  important  means  of  mi- 
litary defence ;  and  when  earthen  works  are 
raised,  the  engineers  are  eager  to  propagate  the 

*  Crotalus  cumanensis,  Sec.     Loeflingii,  two  new  species. 
See  my  Recucitd'Observ.  Zoologiques,  t  ii,  p.  8. 

2t 
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by  the  bifurcation  of  the  first  of  these  riven,  is 
a  fertile  plain  covered  with  mammees,  sapotas 
(achras),  plantains,  and  other  plants  cultivated 
in  the  gardens  or  sharas  of  the  Indians.    The 
town  has  no  remarkable  edifice,  and  the  fire- 
qnency  of  earthquakes  forbids  such  embellish- 
ments.    It  is  true,  that  strong  shocks  occur  less 
frequently  in  a  given  time  at  Cumana,  than  at 
Quito,  where  we  nevertheless  find  sumptuous 
and  very  lofty  churches.    But  the  earthquakes 
of  Quito  are  violent  only  in  appearance ;  and, 
from  the  particular  nature  of  the  motion  and  of 
the  ground,  no  edifice  there  is  overthrown.    At 
Cumana,  as  well  as  at  Lima,  and  in  several  cities 
placed  for  from  the  mouths  of  burning  volca- 
noes, it  happens,  that  the  series  of  slight  shocks 
is  interrupted  after  a  long  course  of  years  by 
great  catastrophes,  that  resemble  the  effects  of 
the  explosion  of  a  mine.     We  shall  have  occa- 
sion to  return  several  times  to  this  phenomenon, 
for  the  explanation  of  which  so   many  vain 
theories  have  been  imagined,  and  which  have 
been  thought  to  be  classed,  by  attributing  them 
to  perpendicular  and  horizontal  movements,  to 
the  shock,  and  to  oscillation*. 

*  This  classification  dates  from  the  time  of  Poaidonius. 
It  is  the  tuccustio  and  inclinatio  of  Seneca  (Nat.  Quest.  6,  c. 
21):,  but  the  ancients  had  already  judiciously  remarked, 
that  the  nature  of  these  shocks  is  too  variable,  to  permit  any 
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The  suburbs  of  Cumana  are  almost  as  popu- 
lous as  the  ancient  town.  We  reckon]  three 
that  of  the  Serritos,  on  the  road  to  the  Plaga 
Ohica,  where  we  meet  with  some  fine  tamarind 
trees ;  that  of  St.  Francis,  toward  the  south-east ; 
and  the  great  suburb  of  the  Guayquerias,  or 
Guaygueriaa.  The  name  of  this  tribe  of  Indians 
was  quite  unknown  before  the  conquest.  The 
natives  who  bear  this  name  formerly  belonged 
to  the  nation  of  the  Guaraounoes,  of  which  we 
find  do  remains  but  in  the  swampy  lands  of  the 
branches  of  the  Oroonoko.  Old  men  have  assur- 
ed me,  that  the  language  of  their  ancestors  was 
a  dialect  of  the  Guaraouno ;  but  that  for  a  cen- 
tury past  no  native  of  that  tribe  at  Cumana,  or 
in  the  island  of  Margaretta,  has  spoken  any  other 
language  than  the  Castiiian. 

The  denomination  of  Guayquerias,  like  those 
of  Peru  and  Peruvian,  owes  it's  origin  to  a  mew 
mistake.  The  companions  of  Christopher  Co- 
lumbus, coasting  along  the  island  of  Margaretta, 
where  still/  on  the]  northern  coasts .  resides  the 
noblest  portion  of  the  Guayqueria  nation*,  met 
a  few  natives,  who  were  harpooning  fish  by 

subjection  to  those  imaginary  luws.     (Plato,  apud  Pint,  de 
Placit.  Philos.,  lib.  iii,  c.  15,  ed.  Reiske,  t.  ix,  p.  651.) 

*  The  Guayquerias  of  la  Baoda  del  Norte  consider  them- 
selves  as  the  most  noble  race,  because  they  think,  that  they 
are  less  mixed  with  the  Chayraa  Indian,  and  other  copper- 
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throwing  a  pole  tied  to  a  cord,  and  termnnled 
by  an  extremely  sharp  point.  They  asked  then 
i»  the  Hayti  language  their  name  %  and  the  In- 
dians, thinking  that  the  question  of  the  stran- 
gers related  to  their  harpoons,  formed  of  the 
hard  and  heavy  wood  of  the  macana  paha 
tcee,  answered  gumke,  gumks,  which  signifies 
pointed  pole.  A  striking  difference  at  peesent 
exifts  between,  the  Guayquerias*  a  civilised  tribe 
of  skilftil  fishermen,  and  those  salvage  Guam* 
ouno66,of  the  Qroonoko,  win  suspend  their  ha- 
bitations  on  the  trunks  of  themaraifei&palih  tree, 
numiohe:     . 

The  population  of  Cumana  ha*  been  singu- 
larly exaggerated .  in.  latter*  titties*  I*  l$f&i 
sereral  icofotfisln,  little  veraod  in  questions  of 
political  economy,  carried  this  population  to 
twenty  thousand  souls ;  while  the  kingta  officers 
employed  in  the  government  of  the  country 
thought*  *>kat  the  city  with  it's  suburbs  did  not 


coloured  moes,  They  are  distinguished  from  the  Gatyque- 
liaa,  of  thf  continent  by  their  manner  of  pronouncing  Uie 
Spaniel^  wljioji  they,  speak  almost,  without  separating,  their 
teeth.  They  show  with  pride  to  Europeans  the  point  of  the 
Qalera,  so  called  oo  account  of  the  vessel  of  Columbus, 
which  authored  there,  and  the  port  of  Manzanillo,  where 
they  fin*  swore  to  toe  White*,  in  1408,  that  friendship, 
wntch  they  have  never  betrayed,  and  which  has  given  them, 
in  the  Court  style,  the  title  ofjeks,  loyal.  (See  above, 
P.  44.) 


HmMA  ^lVe  tB»utf*dd:.  M£  Dfepons,  W  BH 
TtttuaBfe1  #tfrk  dtf  the  proVftttJe1  of  Cafacfcas,  gfvtt 
Gfttt&tia,  fti  JTOty  War  ttffcntyelgftt  fnottsatiH 
imXMiitMi  ©flieW  ftaV*  dtfrfetf  flifc'  ntntf&e*; 

iw  ftife  j|<eMf  i«i*,  t&  mm?  twmm.  tvte 

*S  cWtaflttfer*  tft*  sftWne**,  wftfrtfhfcA'  fflB'^tti 
£ulafio*  mcV&sgs1  to  tefl*  FMtta;  f  do  riot 
spttfi  oftftCcWifl^ttiltlittfH^  t<^!W;  We  nrtifct 

jH»p/o**k'  mA  VMtertotl  tne'iMftcipal  tfdrt  cfr 
tnC  'tigg  Stfgdottt  dP  TOP  3ritfm  l¥  &<  eVeti 
etttf  tib  flko*JJ  tm  M  180*  the  fft$tflatft*U 
«baHjfety»  dtt^etfdgHtteWi  o*iKtoH^H  thdtttatol 
*iilfc  P  #tt*  ftfVbrir&a  tfifch  a7  sfen*  dfthe'  dlfc 
ftrtetfe  ttl^ttWW,  <d«bhv  tb^  ^^^ritt^irt  fetf  ri^ 
cttWStf  trf  b&mfoli  tip  otf  tjfel  Mat&tfcs  dftfie" 
<**niti#  aif  tttfe-  tftiie  #betf  thtf  (jtiesttbri'rtW  agf- 
lated,  wttetH^ftfhte  reWaMB:dF  th^ftVhi  dftfeblte 
ctt'dtfuld1  tfc  rtdlked'  by1  tf  •  personal1  tak ;  antl  I 
flatter  myself,  that  my  estimation  rests  on  solid 
foundations. 

A»  enumeration  wade- in  1792* gives  Gumana 
but*  10940'  iohabftaritey  riffcbntiig  th«*  Suburbs 
*WF  scSfttertd! ^botwffe  tf  mgtM  ayoimdl  Don 
l&btiu&f  NivfireteJ  an  officer  of  ttie  treasury^ 
asserts,  that  the  error  of  this  enumeration  cannot 
be  a  third,  i or  even  aiourtkof  the  whole  number. 
Gn  comparing  the  tumra*  i^atei^of  baptisiUsy 

^observe  twit  « '  feeM«F  itfe*6&er  ftonh  VKfo  to 

1800-    The  women,  it  iff  thief,   arfe  ^ttfeWielJr 
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fruitful,  especially  the  natives ;  bat  though  the 
small-pox  be  yet  unknown  in  this  country,  the 
mortality  of  infants  is  prodigious,  on  account 
of  the  extreme  carelessness  in  which  they  live, 
and  the  pernicious  custom  of  eating  green  and 
indigestible  fruits.  The  number  of  births*  ge- 
nerally amounts  from  five  hundred  and  twenty 
to  six  hundred,  which  indicates  at  most  a  popu- 
lation of  -sixteen  thousand  eight  hundred  souls. 
We  may  be  assured,  that  all  the  Indian  children 
are  baptised,  and  inscribed  on  the  registers  of 
the  parishes ;  and  supposing,  that  the  popula- 
tion in  1800  had  been  twenty-six  thousand  souk, 
there  would  have  been  but  one  single  birth  to 
forty-three  individuals ;  while  the  ratio  of  births 
to  the  whole  population  is  in  France  as  twenty- 
eight  to  a  hundred,  and  in  the  equinoctial  regi- 
ons of  Mexico  as  seventeen  to  a  hundred. 
It  is  to  be  presumed,  that  the  Indian  suburb 

*  The  following  are  the  results  which  I  drew  from  the 
registers  communicated  to  me  by  the  parish  priests  of  Cu- 
raana.  Births  in  the  year  1798,  in  the  district  of  the  Cvror 
rcctorcs,  297  ;  in  the  district  of  the  Curat  autrauet,  67;  in 
the  suburb  of  the  -Gnayquerias,  or  parish  of  Alta  Gracia, 
200  :  in  the  suburb  of  the  Serritoes,  or  parish  of  Socorro,  10. 
Total  522.  We  see,  by  these  parish  registers,  the  great  fe- 
cundity of  the  Indian  marriages  :  for  though  the  suburb  of 
the  Gnayquerias  contains  a  number  of  individuals  of  other 
tribes,  we  are  struck  with  the  quantity  of  children  bora  on 
this  left  bank  of  the  Manxanares.  Their  number  amounts  to 
two  fifths  of  the  whole  births. 
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by  degrees  will  extend  as  far  as  the  Embarca- 
dere,  the  plain,  which  is  not  yet  covered  with 
houses  or  huts,  being  more  than  340  toises.  in 
length*.    The  beats  are  somewhat  less  oppres- 
sive on  the  side  toward  the  seashore,  than  in  the 
old  town,  where  the  reverberation  of  the  cal- 
careous soil,  and  the  proximity  of  the  mountain 
of  St.  Antonio,  raise  the  temperature  to  an  ex- 
traordinary degree.    In  the  suburb  of  the  Guay- 
querias,  the  sea  breezes  have  free  access ;  the 
soil  is  clayey,  and,  as  it  is  thought,  less  exposed 
from  this  reason  to  the  violent  shocks  of  earth- 
quakes, than  the  houses  at  the  foot  of  the  rodks 
and  hills  on  the  right  bank  of  the  Manzanares. 

The  shore  near  the  mouth  of  the  small  river 
Santa  CataMaa  is  bordered  with  mangrove 
trees*)*,  but  these  mangroves  are  not  sufficiently 

*  I  have  deduced  this  distance  from  the  vertical  angles  and 
the  azimuths  of  several  edifices,  of  which  I  carefully  mea- 
sured the  height.  On  the  side  of  the  river,  in  1800,  the 
distance  from  the  first  hut  of  the  suburbs  of  the  Guayquerias, 
in  the  Casa  hlanca  (of  Don  Pasqnal  Goda)  was  538  toises,' 
and  from  this  first  hot  to  the  bridge  of  the  Manzanares  210 
toises.  These  data  *  ill  one  day  be  interesting,  when  the 
progress  of  industry  and  prosperity  at  Cumana,  from  the  be- 
ginning of  the  nineteenth  century r  becomes  a  subject  of  in- 
quiry. 

.  +  Rhizophora  mangle.  Mr.  Bonpland  found  on  the  Plaga 
Chica  the  aliionia  incarnate,  in  the  same  place  where  the 
unfortunate  JLoefling  had  discovered  this  new  genus  of  nycta- 
gines. 
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spread  to  diminish  the  salubrity  (rf  the  afer  of  C** 
■ana.  The  soft  oft  the  pbmfe  i*  fMrtt  dtttifttte 
*f  vegttatio*,  in  part  covered  *ith  Wft8<  of  ofeft* 
vmm  portalaoastrumv  gowphneua  Astra,  £-:  #0** 
#j/W«,  taHnum  cuspidalum,  #<  etmmnm^  mi 
partukwa  lanuginosa.  Amtftg  these  herbtUJedua 
plants  me  find  at  intervals  the  avteettria  time* 
tow,  the*  scoparia  dulcis,  a  fimteeMM-  mkKoatf 
witb  vary  irritable  leaves*,  audi  jftMfafelaity 
eaasias^  the  number  af  which  igisegreail!  in  SMth 
America,  that  we  colfeeted,  in  oar  MMfefa}  toore 
than  thirty  new  species.* 

On  fearing  the  Indian*  suburb,  and:  4*o*ft#ilff 
the  river  toward  the  south,  we  found;  *  gmte  tf 
eactus,  a  delightful  spot,  shaded  by  tataartdds, 
hoasiUettoes^  bombaxv  and  other  gjhn*i>  remark 
able  far  their  leaver  and  flowers.  The  soil  he!* 
is  rich  in  pasturage,  where  dairy  houses,  built 
with  reeds*  are  separated  from  each  other  by 
clumps  of  trees.  The  milk  remains  fresh,  When 
kept,  not  in  the  calebashes-f-  of  very  thick  lig- 
neous fibres,  but  in  porous  earthen  vessels  from 
Maniquarez.      A  prejudice   prevalent   in  the 

*  The  Spaniards  designate  by  the  mme  of  dormidbrot 
(sleeping  plants)  the  small  number  of  mimosas  with  irritable 
leaves.  We  have  increased  this  number  with  three  species, 
which  were  untnown  t&  botanists,  namely,  the  mimosa  hum* 
#»  of  Cutnamr,  the  m.  pellita  of  the  savannahs  of  Calabozo, 
and  the  m.  (formats  of  the  banks  of  the  Apura. 
t  The  fruit  of  the  crescentia  cujete. 
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of  the  north  had.  toog  led  me  to  believe, 
that  cows*  under  the  torrid  gone,  did  not  yield 
rich  milk  ;  but  my  abode  at  Cumana,  and  espe** 
ciaUy  an  excutsumi  through  the  vast  plain*  of 
€akboMr  ^ovQfedi  with  grasses^  and  hecbaeeoaa 
a$88kJve>  plants  convinced  m%  that  the  rumi- 
nating artiraafe  of  Europe  become  perfectly  ha* 
bittttfed  ta  the  most  marching  climates,  provid- 
ed they  fiod  wated  and  good  nourishment*  Thte^ 
milk  is  axQeH&nfc  tat  the  provinces  of  New  Anda- 
luga,  BaraBtona,  and  Venezuela,;  and  the*  but- 
ter ia  better  ia  tta  plains  ofi  tfae.eqfrinoCtiaL  zone* 
than  on  the  ridgatf the  Andes,  wkerothe  Alpine 
pbnts>  enjoying  ku  noiseason'  a  sufficiently  high 
Uaapciatnte^  are  ltsaaiwiraatie than  on  the  Py- 
renees *  the  mountains  of EfltremadiuFa>  and  those 
ofi  Gareecei  As  the  in  habitants  of  Cumana  prefer 
the  coolntos  of  the  sea  breeze  to  the  appearance 
of  vdgetatiouy  they  are  accustomed,  to  no  other 
walk  than,  that  o£  the  open  shore*.  The  Spa*- 
niards,  who  am*  aoetused  in  general  of  no  predi- 
lection for  trees,  or  the  warbling  of  birds,  have 
transported  their  prejudices  and  their  habits  into 
the  colonies.  In  Terra  Firma,  Mexico,  and 
Peru,  it  is  rare  to  see  a  native  plant  a  tree, 
merely  with  the  view  of  procuring  himself  shade  ; 
and  if  we  except  the  environs  of  the  great  ca- 
pitals, walks  bordered  with  trees  are  almost  un- 
known in  these  countries.  The  arid  plain  of 
Cumana  exhibits  after  violent  showers  an  extra- 
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ordinary  phenomenon.  The  earth,  drenched 
with  rain,  and  heated  again  by  the  rays  of  the 
son,  emits  that  mnsky  odour,  which  under  the 
torrid  zone  is  common  to  animals  of  very  dif- 
ferent classes,  to  the  jaguar,  the  small  species  of 
tiger  cat,  the  thick-nosed  tapir*,  the  gaEnazo 
vulture-f-,  the  crocodile,  vipers,  and  rattlesnakes. 
The  gaseous  emanations,  which  are  the  vehicles 
of  this  aroma  (odour),  seem  to  be  evolved  in  pro- 
portion only  as  the  mould,  containing  the  spoils 
of  an  innumerable  quantity  of  reptiles,  worms, 
and  insects,  begins  to  be  impregnated  with  wa- 
ter. I  have  seen  Indian  children,  of  the  tribe  of 
the  Chaymas,  draw  out  from  the  earth  and  eat 
millepedes  or  scolopendcas  %  eighteen  indies 
long,  and  seven  lines  broad.  Whenever  the  soil 
is  turned  up,  we  are  struck  with  the  mass  of  or- 
ganic substances,  which  by  turns  are  developed, 
transformed,  and  decomposed.  Nature  in  these 
climates  appears  more  active,  more  fruitful,  we 
might  even  say  more  prodigal  of  life. 

On  this  shore,  and  near  the  dairies  of  which 
we  have  just  spoken,  we  enjoy,  especially  at  sun- 

*  Cavia  capybara,  Lin. $  chignire. 

t  Vultur  aura,  Lin.,  zamuro,  or  galinaso.  The  Brasiliao 
vulture  of  Buffon. '  I  cannot  reconcile  myself  to  the  adoption 
of  names,  which  designate  as  belonging  to  a  single  country 
animals  common  to  a  whole  continent. 

%  Scolopendras  are  very  common  behind  the  castle  of  St. 
Antonio,  on  the  summit  of  the  hill. 
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rise,  a  very  beautiful  prospect  over  an  elevated 
group*  of  calcareous  mountains.  As  this  group 
subtends  an  angle  of  three*  degrees  only  at  the 
house  where  we  dwelt,  it  long  served  me  to  com- 
pare the  variations  of  the  terrestrial  refraction 
with  the  meteorological  phenomena.  Storms 
are  formed  in  the  centre  of  this  Cordillera ;  and 
we  see  from  afar  thick  clouds  resolve  themselves 
into  abundant  rains,  while  during  seven  or  eight 
months  not  a  drop  of  water  foils  at  Cumana. 
The  Brigantine,  which  is  the  highest  part  of  this 
chain,  raises  itself  in  a  very  picturesque  manner 

*  If  the  Brigantine  (Cerro  del  Bereantiri)  be  actually  24 
miles,  or  22800  toises  distant  from  Cumana,  as  is  indicated 
on  the  chart  of  Mr.  Fidalgo,  published  by  the  Hydrographi- 
cal  Dep6t  at  Madrid,  in  1805,  the  angles  of  altitude  which  i 
took  at  the  Plaga  Grande  make  this  mountain  1255  toises  high. 
But  this  very  chart,  less  accurate  with  regard  to  places  dis- 
tant from  the  coasts  than  to  the  coasts  themselves,  assigns 
the  town  of  Cumanacoa  a  latitude  of  10°  5',  while,  according 
to  my  direct  observations,  it  is  10°  16'  11*.     (Obs.  Astron.  t. 
i,  p.  96.)     If  this  too  southern  position  has  an  influence  on 
that  of  the  Brigantine,  we  must  admit,  that  this  mountain  is 
much  lower.     It  presents  itself  at  the  Plaga  Grande  under  a 
vertical  angle  (corrected  for  the  refraction  and  curve  of  the 
Earth)  of  3°  6'  12*.    Other  angles,  taken  on  a  base  of  196 
toises,  which  was  measured  on  ground  where  the  water  had 
rested  along  time,  would  induce  me  to  think,  that  the  height 
and  distance  of  the  Brigantine  are  not  much  above  800  toises, 
and  12  or  16  miles ;  but  We  can  have  no  eonfidence  in  so 
short  a  basis,  and  an  operation,  the  immediate  object  of  which 
nas  not  the  measure  of  the  Brigantine. 
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behind  Brito  and  Tataraqual.  It  took  &'«  name 
from  the  form  of  a  very  deep  volley  on  the  north- 
ern declivity,  which  resemble*  the  inside  «f  a 
ship.  The  summit  of  ttes  mountain  is  almost 
bare  of  vegetation,  and  flattened  like  that  of 
Mowna^Roa,  in  the  Sandwich  fetaads.  It  is  a 
perpendicular  wall,  or,  to  use  a  more  expressive 
term  of  the  Spanish  navigators,  a  table,  mem. 
This  peculiar  physiognomy,  and  the  symmetrical 
arrangement  of  a  few  cones,  which  snrronnd  the 
Brigantine,  made  me  at  first  think,  that  this 
group,  which  is  wholly  calcareous,  contained 
rocks  of  basaltic  or  trappean  formation. 

The  governor  of  Cumana  had  sent,  in  1797,  a 
band  of  determined  men  to  explore  this  entirely 
desert  country,  and  to  open  a  direct  road  to 
New  Barcelona,  by  the  summit  of  the ,  Mesa. 
It  was  reasonably  expected,  that  this  way  would 
be  shorter,  and  less  dangerous  to  the  health  of 
travellers,  than  that  which  was  pursued  by  tbe 
couriers  along  the  coasts ;  but  every  attempt  to 
cross  the  chain  of  the  mountains  of  the  Brigan- 
tine was  fruitless.  In  this  part  of  America,  as 
in  New  Holland  *  to  the  west  of  Sidney  Town, 
it  is  not  so  much  the  height  of  the  Cordilleras, 

*  The  blue  mountain*  of  New  Holland,  and  tboee  of  Car- 
marthen and  Lansdown,  are  not  visible,  in  clear  weather  be- 
yond fifty  miles.  Peroo.  Voyage  aux  Torres  Australes,  p. 
389.  Supposing  tbe  angle  of  altitude  half  a  degree,  tbe  ab- 
solute height  of  these  mountain** would  be  about  eSO  toises. 
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ajs  tbe  form  of  the  rocks,  that  presents  obstacles 
difficult  ito  surmount. 

The  longitudinal  vaUey,  formed  by  the  lofty 
mountains  of  tbe  interior  and  the  southern  de- 
clivity of  the  Cerro  de  San  Antonio,  is  traversed 
by  the  Rio  Manzanares.    This  plain,  which  is 
the  only  thoroughly  wooded  part  in  tbe  environs 
of  Cum&na,  is  called  the  Plain  des  Charas*,  on 
aeeount  of  the  numerous  plantations,  which  the 
inhabitants  have  begun  for   some  years  past 
along  the  river.    A  narrow  path  leads  from  the 
hill  of  San  Francisco  across  the  forest  to  tbe 
hospice  of  the  Capuchins,  a  very  agreeable  coun- 
try house,  which  the  Arragonese  monks  have 
built  as  a  retreat  for  old  infirm  missionaries,  who 
can  no  longer  fulfil  the  duties  of  their  minis* 
try.    As  we  advance  toward  the  west,  the  trees 
of  tbe  forest  become  more  vigorous,  and  we 
meet  with  a  few  monkeys-}",  which,  however,  are 
very  rare  in  the  environs  of  Cumana.    At  the 
foot  of  tbe  capparis,  the  bauhinia,  and  tbe  zygo~ 
phyllum  with  flowers  of  a  gold  yellow*  extend 
a  carpet  of  bromelia*,  akin  to  the  h.  karatas, 
which  from  the  odour  and  coolness  of  it's  foliage 
attracts  the  rattlesnake. 

The  waters  pf  the  Manzanares  are  very  limpid, 

*  ChqcrOt  by  corruption  chara,  a  hat  or  cottage  surrounded 
by  a  garden.    The  word  ipi/ore  has  the  **me  signification. 
t  The  common  wpcAi,  or  weeping  jnoqjcey. 
t  Chihucbihue,  of  the  family  of  the  ananas. 
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and  happily  it  has  no  resemblance  whatever  to 
the  M anzanares  of  Madrid,  which  appears  the 
narrower  from  the  contrast  of  the  sumptuous 
bridge  by  which  it  is  crossed.  It  takes  it's 
source,  like  all  the  rivers  of  New  Andalusia, 
in  a  part  of  the  savannahs  (llanos)  known  by 
the  names  of  the  plateaux  of  Jonoro>  Amana, 
and  Guanipa  *,  which  receives,  near  the  Indian 
village  of  San  Fernando,  the  waters  of  the  Rio 
Juanillo.  It  has  been  several  times  proposed  to 
the  government,  but  always  without  success,  to 
construct  a  dyke  at  the  first  Ipure,  in  order  to 
form  artificial  irrigations  in  the  plain  of  C haras; 
because,  notwithstanding  it's  apparent  sterility, 
the  soil  is  extremely  productive,  wherever  humi- 
dity is  joined  to  the  heat  of  the  climate.  The 
cultivators,  who  are  but  in  narrow  circumstances 
at  Cumana,  were  gradually  to  refund  the  money 
advanced  for  the  construction  of  the  sluices. 
Meanwhile  Persian  wheels,  pumps  worked  by 
mules,  and  other  hydraulic  but  imperfect  ma- 
chines, have  been  erected,  to  serve  till  this  pro- 
ject is  carried  into  execution. 

The  banks  of  the  Manzanares  are  very  plea- 
sant, and  shadowed  by  mimosas,  erythrinas  cei- 
bas,  and  other  trees  of  gigantic  growth.     A  ri- 

•  These  three  eminences  bear  the  names  of  Mesa*,  tables. 
An  immense  plain  has  an  almost  imperceptible  rise  from 
both  sides  to  the  middle,  without  any  appearance  of  moun- 
tains or  hills. 
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ver,  the  temperature  of  which,  in  the  season  of 
the  floods,  descends  as  low  as  twenty-two  de- 
grees, when  the  air  is  at  thirty  and  thirty-three 
degrees,  is  an  inestimable  benefit,  in  a  country 
where  the  beats  are  excessive  during  the  whole 
year,  and  where  it  is  so  agreeable  to  bathe  several 
times  in  the  day.  The  children  pass,  as  it  were, 
a  part  of  their  lives  in  the  water :  the  whole  of 
the  inhabitants,  even  the  women  of  the  most 
^opulent  families,  know  how  to  swim  ;  and  in  a 
country  where  man  is  so  near  the  state  of  nature, 
one  of  the  first  questions  asked  at  first  meeting 
in  the  morning  is,  whether  the  water  is  cooler 
than  the  preceding  evening.  The  mode  of  bath- 
ing is  various  enough.  We  every  evening  vi- 
sited a  very  respectable  society,  in  the  suburb  of 
the  Guayquerias.  In  a  fine  moonlight  night, 
chairs  were  placed  in  the  water :  the  men  and 
women  were  lightly  clothed,  as  in  some  baths  of 
the  north  of  Europe  ;  and  the  family  and  stran- 
gers, assembled  in  the  river,  passed  some  hours 
in  smoking  segars,  and  in  talking,  according  to 
the  custom  of  the  country,  of  the  extreme  dry- 
ness of  the  season,  of  the  abundant  rains  in  the 
neighbouring  districts,  and  particularly  of  the 
luxuries,  of  which  the  ladies  of  Cumana  accuse 
those  of  the  Caraccas  and  the  Havannah.  The 
company  were  under  no  apprehensions  from  the 
bavas,  or  small  crocodiles,  which  are  now  ex- 
tremely scarce,  and  which  approach  men  with- 
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out  attacking  them.  These  animate  are  three 
or  four  feet  long.  We  never  met  with  them  in 
the  Manzanares,  but  with  a  great  number  of 
dolphins  *,  which  sometimes  ascend  the  river  in 
tne  night,  and  frighten  the  bathers  by  spouting 
water. 

The  Port  of  Cumana  is  a  road  capable  of  re- 
ceiving all  the  navies  of  Europe.  The  whole  of 
the  Gulf  of  Cariaco,  which  is  thirty-five  miles 
long,  and  sixty-eight  miles  broad,  affords  excel- 
lent anchorage.  The  great  ocean  is  not  more 
calm  and  pacific  on  the  coasts  df  Peru,  than  the 
sea  of  the  Antilles  from  Portocabello,  and  espe- 
cially from  Cape  Codera,  to  the  Point  of  Paria. 
The  hurricanes  of  the  West  Indies  are  never  felt 
in  these  regions,  the  vessels  of  which  ate  with- 
out decks.  The  only  danger  in  the  port  of  Cu- 
mana is  a  shoal,  that  of  Morro  Roxo  -f%  which 
is  nine  hundred  toises  broad  from  east  to  west, 

•  Tonjnas. 

+  There  are  from  one  to  three  fathoms  water  on  this  shoal, 

while  just  beyond  it's  edges  there  are  eighteen,  thirty,  and 

even  thirty.eight.     The  remains  of  an  old  battery,  situate 

to  the  north-north-east  of  the  castle  of  St.  Antdnio,  and  very 

r 

near  it,  serve  as  a  mark  to'  avoid  the  bank  of  Motro  Roxo. 
JBefbVe  this  battery  shuts  in  with  a  very  high  mountain  of  the 
peninsula  of  Araya,  which  bears  from  the  castle  of  St.  Ante* 
nio,  north  65°  30'  east,  at  six  leagues  distance,  the  ship  most 
be  put  about.  If  this  be  neglected,  the  danger  of  striking  a 
so  much  the  greater,  as  the  heights  of  Bordonea  keep  the 
wind  from  a  vessel  steering  for  the  port. 
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and  so  steep,  that  yen*  are  upon  i\  almost  before 
you  have,  any  warning, of  it.. 

I  have  been  somewhat  diffuse  in  my  (Jescrip- 
tion  of  the  site  of  Cumana,  because  it  appeared 
to  me  important  to  make  known  a  place,  which 
for  ages  has  been  the.  focus  <of  the  most  tre- 
mendous earthquakes.  Before  I,  speak  qf  these 
extraordinary  phenomena,  it  will  be  pseful  to 
collect  the  scattered  traits  of  the  physical  posi- 
tion of  which  I  have  jnsigivep  the  sketch. 

The  city,  placed  at  the  fool  of  a  hill  destitute 
of  verdure*  is  commanded  by  a  castle.     No 
steeple  or  dome  attracts  from,  afar  the  eye  of  the 
traveller,  but  only  a  few  trunks  of  tamarind, 
cocoa,  and  date  trees,  which    rise    above  the 
houses,  the  roofs  of  which  are  flat.    The  sur- 
rounding plains,  especially  those  on  the  coasts, 
wear  a  melancholy,  dusty,  arid  arid  appearance, 
while  a  fresh  and  luxuridnt  Vegetation  points 
out  from  afar  the  windings  of  the  rivet,  wfefch 
separates  the  city  from  the  suburbs,  the  popula- 
tion of  Enfopcftn  and  mixed  race  from  the  na- 
tives with  a  coppery  tint.    The  hill  of  fort  St. 
Antonio,  solitary,  white,  and  bare,  reflects  a 
great  mass  of  light,  and  of  radiant  heat :  it  is 
composed  of  breccia,  the  strata  of  which  contain 
pelagian  petrifactions.    In  the  distance,  toward 
the  south,  a  vast  and  gloomy  curtain  of  moun- 
tains stretches  along.    These  are  the  high  cal- 
careous Alps  of  New  Andalusia,  surmounted  by 
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sandstone,  and  other  more  recent  formations. 
Majestic  forests  cover  this  Cordillera  of  the  inte- 
rior, and  are  joined  by  a  woody  vale  to  the  open, 
clayey  lands,  and  salt  marshes  of  the  environs  of 
Cumana.  A  few  birds  of  considerable  size  con- 
tribute to  give  a  particular  physiognomy  to  these 
countries.  On  the  seashore,  and  in  the  gulf,  we 
find  flocks  of  fishing  herons,  and  alcatras  of  a 
very  unwieldy  form,  which  swim,  like  the  swan, 
raising  their  wings.  Nearer  the  habitation  of 
men,  thousands  of  galinazo  vultures,  the  true 
jackals  of  the  winged  tribe,  are  ever  busy  in 
uncovering  the  carcases  of  animals  *.  A  gulf, 
rwhich  contains  hot  and  submarine  springs,  di- 
vides the  secondary  from  the  primary  and  schis- 
tose rocks  of  the  peninsula  of  Araya.  Each  of 
these  coasts  is  bathed  by  a  tranquil  sea,  of  an 
azure  tint,  and  always  gently  agitated  by  the 
same  wind.  A  bright  and  clear  sky,  with  a  few 
light  clouds  at  sunset,  repbses  on  the  ocean,  on 
the  peninsula  destitute  of  trees,  and  on  the 
plains  of  Cum  ana,  while  we  see  the  storms  accu- 
mulate and  descend  in  fertile  showers  among 
the  inland  mountains.  Thus  on  these  coasts,  as 
well  as  at  the  foot  of  the  Andes,  the  earth  and 
the  skies  offer  the  extremes  of  clear  weather  and 
fogs,  of  drought  and  torrents  of  rain,  of  absolute 
nudity  and  never  ceasing  verdure.     In  the  New 

*  Buffon,  Hist.  Nat.  des  Otseaux,  t.  i,  p.  114. 
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Continent,  the  low  regions  on  the  seacoasts  dif- 
fer as  widely  from  the  inland  mountainous  dis- 
tricts, as  the  plains  of  Lower  Egypt  from  the 
high  lands  of  Abyssinia. 

The  analogies  which  we  have  just  indicated, 
between  the  seacoasts  of  Andalusia  and  those  of 
Peru,  extend  themselves  also  to  the  frequency  of 
earthquakes,  and  the  limits  which  nature  seems 
to  have  prescribed  to  these  phenomena.  We 
have  ourselves  felt  very  violent  shocks  at  Cunia- 
na ;  and,  at  the  moment  while  the  edifices  re- 
cently overthrown   were    rebuilding,  we  were 

# 

informed  on  the  spot  of  the  most  minute  circum- 
stances, that  accompanied  the  great  catastrophe 
of  the  14th  of  December,  1797.  These  obser- 
vations will  be  perhaps  the  more  interesting,  as 
earthquakes  have  hitherto  been  considered 
rather  in  the  fatal  effects  which  they  have  had 
on  the  population  and  welfare  of  society,  than 
under  a  physical  and  geological  point  of  view. 

It  is  a  very  generally  received  opinion  on  the 
coasts  of  Cumana,  and  in  the  island  of  Marga- 
retta,  that  the  gulf  of  Cariaco  owes  it's  existence 
to  a  rent  of  the  continent  attended  by  an  irrup- 
tion of  the  ocean.  The  remembrance  of  his 
great  revolution  was  preserved  among  the  In- 
dians to  the  end  of  the  fifteenth  century  :  and  it 
is  related,  that,  at  the  time  of  the  third  voyage 
of  Christopher  Columbus,  the  natives  mentioned 
it  as  a  very  recent  event.     In  1530,  the  inhabit 


208 

tants  were  alarmed  by  new  shocks  on  the  coasts 
of  Paria  and  Curaana  The  lands  were  inun- 
dated by  the  sea,  and  the  small  fort,  built  by 
James  Castellon  at  New'fbtedo*,  Wtfetttiftly 
destroyed.  At  the  sante  tim*  ail  edonnous 
opening  Wtat  foniied  in  the  mountains  fcfCariacd, 
on  the  shores  (if  the  gulf  that  bears  this  n&riie, 
when  a  gteat  body  6f  salt  Witter,  taixdd  with  as- 
phaltum,  isdiled  fifcm  the  inicaoeons  sdbist  -f\ 
Earthquakes  Wefe  Vety  freqiieht  tfttrtttd  the  ertd 
of  the  sixteenth  ceritory ;  tttid,  aceoftUng  to  the 
traditions  preserved  at  Cti  man  a,  the  sea  often 
inundated  the  shbresr,  rising  from  fifteen  to 
twenty  fathoms,  ^he  inhabitants  fled  to  the 
Cerro  of  San  Antonio,  and  to  the  htM  where  now 
stands  the  small  convent  of  St.  Francis.  It  is 
even  thoiight,  that  these  frequent  inundations 
induced  the  inhabitants  to  build  that  quarter  of 
the  town,  which  is  backed  by  the  mountain,  and 
stands  on  a  part  of  it's  declivity. 
As  no  record  exists  at  Cumana,  and  it's  ar- 

*  This  was  the  first  .name  given  to  the  city  of  Cumana 
(Girolamo  Benzoni,  R\*t.  del  Mondo  nuovo,  p.  3,  31,  and 
33).  James  Castellon  arrived  at  St.  Domingo  in  1521,  after 
|he  appearance  of  the  celebrated  Bartholomew  de  las  Casas 
in  these  countries.  On  at  ten  lively  reading  the  narratives  of 
Benzoni  and  Caulln,  we$nd  that  the  fort  ot  Castellon  was 
built  near  the  mouth  of  the  Maezanaras  (allagipa  dql  fitime  de 
Cumana)  :  and  not,  as  some  modern  travellers  Jbave  asserted, 
on  the  mountain  where  now  stands  the  castle  of  St.  Antonio. 
t  Herera,  Description  de  las  India's,  p.  14. 
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chives,  on  account  of  the  continual  devastations 
of  the  termites,  or  white  ants,  contain  no  docu- 
ment, that  goes  back  farther  than  a  hundred  and 
fifty  years,  we  are  unacquainted  with  the  precise 
dates  of  the  anciept  earthquakes.  We  only 
know,  that,  in  times  nearer  our  own,  the  year 
1776  was  at  the  same  time  the  most  fatal  to  tfye 
colonists,  and  the  most  remarkable  for  the  na- 
tural history  of  the  country.  A  drought,  like 
those  which  are  felt  at  times  in  the  islands  of 
Cape  Verd,  had  reigned  during  fifteen  months, 
when,  on  the  21st  of  October,  1766,  the  city  of 
Cumana  was  entirely  destroyed.  The  remem- 
brance of  this  day  is  every  year  renewed  by  a 
religious  festival,  attended  with  a  splemn  pro- 
cession. The  whole  of  the  houses  were  over- 
turned in  the  space  of  $  iew  miqutes,  and  the 
shocks  were  hourly  repeated  during  fourteen 
months.  In  several  parts  qf  the  province  the 
earth  opened,  and  threw  out  sulphureous  waters. 
These  irruptions  were  very  frequent  in  a  plain 
extending  toward  Casanay,  two  leagues  to  the 
east  of  the  town  of  Cariaco,  and  known  by  the 
name  of  the  hollow  ground,  lierpa  hueca,  be- 
cause it  appears  entirely  undermined  by  {thermal 
springs.  During  the  years  1766  aqd  1767rthe 
inhabitants  of  Cumana  encamped  ip  the  streets  ; 
and  they  began  to  rebuild  their  houses,  when 
the  earthquakes  took  place  only  once  a  month. 
What  was  felt  at  Quito,  immediately  after  tt*e 
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great  catastrophe  of  the  4th  of  February,  1797, 
took  place  on  these  coasts.  While  the  ground 
was  in  a  state  of  continual  oscillation,  the  at- 
mosphere seemed  to  dissolve  itself  into  water. 
The  rivers  were  swollen  by  these  sudden  tor- 
rents  of  rain,  the' year  was  extremely  fertile,  and 
the  Indians,  whose  frail  huts  easily  resist  the 
strongest  shocks,  celebrated  from  ideas  of  an 
old  superstition,  with  feasting  and  dances,  the 
destruction  of  the  world,  and  the  approaching 
epocha  of  it's  regeneration. 

Tradition  states,  that  in  the  earthquake  of 
1 766,  as  well  as  in  another  very  remarkable  one 
in  1794,  the  shocks  were  mere  horizontal  oscil- 
lations ;  it  was  only  on  the  disastrous  day  of  the 
14th  of  December,  1797,  that  for  the  first  time, 
at  Cumana,  the  motion  was  felt  by  the  raising  up 
of  the  ground.  More  than  four-fifths  of  the  city 
were  then  entirely  destroyed ;  and  the  shock 
attended  by  a  very  loud  subterraneous  noise,  re- 
sembled, as  at  Riobamba,  the  explosion  of  a  mine 

i 

at  a  great  depth.  H  appily  the  most  violent  shock 
was  preceded  jby  a  slight  undulating  motion,  so 
that  the  greater  part  of  the  inhabitants  could 
escape  into  the  streets,  and  a  small  number  only 
perished  of  those  who  had  assembled  in  the 
churches.  It  is  a  generally  received  opinion  at 
Cumana,  that  the  most  destructive  earthquakes 
are  announced  by  very  feeble  oscillations,  and 
by  a  hollow  sound,   which  does  not  escape  the 


observation  of  persons  habituated  to  this  kind  of 
phenomenon.  In  this  fatal  moment,  the  cries  of 
misericvrdia,  tembla,  tembla  *,  are  every  where 
heard ;  and  it  is  very  rarely,  that  a  false  alarm 
is  given  by  a  native.  Those  who  are  most  fear- 
ful attentively  observe  the  motions  of  dogs,  goats, 
and  swine.  The  last  of  these  animals,  endowed 
with  delicate  olfactory  nerves,  and  accustomed 
to  turn  up  the  earth,  give  warning  of  approach- 
ing danger  by  their  restlessness  and  their  cries. 
We  shall  not  decide,  whether,  placed  nearer  the 
surface  of  the  ground,  they  are  the  first  that 
hear  the  subterraneous  noise ;  or  whether  their 
organs  receive  the  impression  of  some  gazeous 
emanation  which  issues  from  the  earth.  We 
cannot  deny  the  possibility  of  this  latter  cause. 
During  my  abode  at  Peru,  a  fact  was  observed 
in  the  inland  country,  which  has  an  analogy 
with  this  kind  of  phenomenon,  and  which  is  not 
unfrequent.  At  the  end  of  violent  earthquakes, 
the  herbs  that  cover  the  savannahs  of  Tucuman 
acquired  noxious  properties  ;  an  epidemic  dis- 
order took  place  among  the  cattle,  and  a  great 
number  among  them  appeared  stupified  or  suf- 
focated by  the  deleterious  vapours  exhaled  from 
the  ground. 

At  Cumana,  half  an  hour  before  the  catas- 
trophe of  the  14th  of  December,  1797,  a  strong 

*  Mercy  !    the  earth  trembles. 
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smell  of  sulphur  was  perceived  near  the  hill  of 
the  convent  of  St.  Francis ;  and  on  the  same 
spot  a  subterraneous  noise,  which  seemed  to 
proceed  from  the  south-east  to  the  north-west, 
was  heard  the  loudest.    At  the  same  time  flames 
appeared  on  the  banks  of  the  Manzanares,  near 
the  hospice  of  the  Capuchins,  and  in  the  gulfjtf 
Cariaco,  near  Mariguitar.     This  last  phenome- 
non, so  extraordinary  in  a  country  not  vQkjanic, 
is  pretty  frequent  in  the  Alpine  calcareous  moun- 
tains near  Cumanacoa,  in  the  valley  of  Bopdones, 
in  the  island  of  Margaretta,  and  amidst  the 
Llanos*  or  savannahs  of  New  Andalusia.   :  I(i 
these  savannahs  flakes  of  fire  rise  to  a  consi- 
derable height ;  they  are  seen  for  hours  together 
in  the  dryest  places ;  and  it  13  asserted, ,  thai*  ,00 
examining  the  ground  which  famishes  the 'in- 
flammable matter,  no  crevice  is  to  be  found. 
This  fire,  which  resembles  the  sources  of  hydro- 
gen, or  Sake,  of  Modena  rf-,  or  what  is  called  the 
Will  o'  the  wisp  of  our  marshes,  does  not  ihuro 
the  grass;  because,  no  doubt  the  column  of  gas, 
which  de  vol  opes  itself,  is  mixed  with  azot,  and 
carbonic  acid,  and  does  not  burn  at  it's  basis. 
The  people,  although  less  superstitious  here  than 
in  Spain,  call  these  reddish  flames  by  the  singu- 

*  In  the  Mesa  of  Cari,  to  the  north  of  Agaasay,  and  id 
the  Mesa  of  Guanipa,  far  from  the  MoricAales,  which  are  the 
humid  spots  where  the  mauritia  palm-tree  grows. 

t  Brieslak,  Gcologia,  t.  ii,  p.  284. 
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lar  name  of  the  soul  of  the  tyrant  Aguvn%e ; 
imagining  that  the  spectre  of  Lopez  Aguirre, 
harassed  by  remorse,  wanders  over  these  coun- 
tries sullied  by  his  crimes  *. 

The  great  earthquake  of  1797  produced  some 
changes  in  the  configuration  of  the  shoal  of 
Morro  Roxo,  toward  the  mouth  of  the  Bio  Bor- 
dones.  Similar  swellings  were  observed  at  the 
time  of  the  total  ruin  of  Cumana,  in  1766.  At 
this  period,  the  Punta  Delgado,  on  the  southern 
coast  of  the  gulf  of  Cariaco,  was  perceptibly 
enlarged  ;  and  in  the  Rio  Guarapiche,  near  the 
village  of  Maturin,  a  shoal  was  formed,  no  doubt 
by  the  action  of  the  elastic  fluids,  which  dis^ 
placed  and  raised  up  the  bed  of  the  river. 

We  shall  not  continue  to  describe  with  mi- 
nuteness the  local  changes  produced  by  the  dif- 
ferent earthquakes  ofCtfmana.  In  order  to  follow 
a  plan  conformable  to  the  end  we  proposed  in 
this  work,  we  sh&ll  endeavour  to  generalize  our 

*  When  at  Cumana,  or  in  the  island  of  Margaretta,  the 
people  pronounce  the  words  el  tyranno  (the  tyrant),  it  is  al- 
ways to  denote  the  infamous  Lopez  d'Aguirre  ;  who,  after 
having  taken  part,  in  1560,  in  the  revolt  of  Ferdinando  de 
Guzman  against  Pedro  de  Uraua,  governor  of  the  Omeguas 
and  Dorado,  gave  himself  the  title  of  traidor,  or  traftor. 
He  descended  the  river  of  the  Amazqns  with  his  band,  and 
reached  by  a  communication  of  the  rivers  of  Guyana,  of 
which  we  shall  hereafter  speak,  the  island  of  Margaretta. 
The  port  of  Paraguache  still  bears,  in  this  island,  the  name  of 
the  Tyrant's  Port. 
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ideas,  and  comprehend  in  one  point  of  view  every 
thing  that  relates  to  these  phenomena,  so  terri- 
fic, and  so  difficult  to  explain.  If  it  be  the  doty 
of  those  natural  philosophers,  who  visit  the 
Alps  of  Switzerland,  or  the  coasts  of  Lapland, 
to  extend  our  knowledge  respecting  the  glaciers 
and  the  aurora  borealis,  it  may  be  expected,  that 
a  traveller,  who  has  traversed  Spanish  America, 
should  have  chiefly  fixed  his  attention  on  volca- 
noes and  earthquakes.  Each  part  of  the  Globe 
is  an  object  of  particular  study  ;  and  when  we 
cannot  hope  to  penetrate  the  causes  of  natural 
phenomena,  we  ought  at  least  to  endeavour  to 
discover  their  laws,  and  distinguish,  by  compa- 
rison of  numerous  facts,  what  is  constant  and 
uniform  from  what  is  variable  and  accidental 

The  great  earthquakes,  which  interrupt  the 
long  series  of  slight  shocks,  appear  to  have  no 
regular  periods  at  Cumana.  They  have  taken 
place  at  intervals  of  fourscore,  a  hundred,  and 
sometimes  less  than  thirty  years ;  while  on  the 
coasts  of  Peru,  for  instance  hi  Lima,  a  certain 
regularity  is  observed  in  the  periods  of  the  total 
ruin  of  the  city.  The  belief  of  the  inhabitants 
in  the  existence  of  this  uniformity  has  a  happy 
influence  on  public  tranquillity,  and  the  encou- 
ragement of  industry.  It  is  generally  admitted, 
that  it  requires  a  sufficiently  long  space  of  time 
for  the  same  causes  to  act  with  the  same  energy; 
but  this  reasoning  is  just  only  in  as  much  as  the 
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shocks  are  considered  as  a  local  phenomenon ; 
and  as  a  particular  focus,  under  each  point  of 
the  Globe  exposed  to  those  great  catastrophes,  is 
admitted.  Wherever  new  edifices  are  raised  on 
the  ruins  of  the  old.  we  hear  from  those  who 
refuse  to  build,  that  the  destruction  of  Lisbon 
on  the  first  of  November,  1755,  was  soon  fol- 
lowed by  a  second,  and  not  less  fatal,  on  the 
31st  of  March,  1761. 

It  is  a  very  old  *  and  commonly  received  opi- 
nion at  Cumana,  Acapulco,  and  Lima,  that  a 
perceptible  connection  exists  between  earth- 
quakes, and  the  state  of  the  atmosphere  that 
precedes  these  phenomena.  On  the  coasts  of 
New  Andalusia,  the  inhabitants  are  alarmed, 
when,  in  excessively  hot  weather,  and  after 
long  droughts,  the  breeze  suddenly  ceases  to 
blow,  and  the  sky,  clear,  and  without  clouds  at 
the  zenith,  exhibits  near  the  horizon,  at  six  or 
eight  degrees  elevation,  the  appearance  of  a  red- 
dish vapor.  These  prognostics  are  however  very 
uncertain ;  and  when  the  whole  of  the  meteoro- 
logical variations,  at  the  times  when  the  Globe 
has  been  the  most  agitated,  are  called  to  mind, 
it  is  found,  that  violent  shocks  take  place  equally 
in  dry  and  in  wet  weather ;  when  the  coolest 
winds  blow,  or  during  a  dead  and  suffocating 
calm.     From  the  great  number  of  earthquakes, 

*  Arist.  Meteor.,  Lib.  ii,  (ed.  Duval.,  t.  i,  p.  798).      Se- 
neca, Nat.  Quaest.,  lib.  vi,  c.  12. 
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which  I  have  witnessed  to  the  north  and  south 
of  the  equator ;  on  the  continent,  and  in  the 
basin  of  the  seas  ;  on  the  coast*,  and  at  2500 
toises  height ;  it  appears  to  me,  that  the  oscil- 
lations are  geperaliy  very  independent!  of  the 
previous  state  of  the  atmosphere.  >  Ttii&opinioa 
is  embraced  by  a  number  of  enlightened  per- 
sons, who  inhabit  the  Spanish  colonies ;  and 
whose  experience  extends,  if  not  over  a  greater 
space  of  the  Globe^  at  least  to  a  greater  number 
of  years,  than  mine.  On  the  contrary,  in  parts 
of  Europe  wherte  earthquakes  are  tare  compared 
to  America,  natural  philosophers  are  inclined  to 
admit  an  inrtimtite  connection  between  the  un- 
dulations of  the  ground,  and  certain  meteors, 
which  accidentally  take  place  at  the  same 
epocha.  In  It&ly,  for  instance,  the  sirocco  and 
earthquakes  lire  suspected  to;  have  some  con- 
nection ;  and  at  London,  the  frequency  of  fatt- 
ing stars,  and  those  southern  fights  *,   which 

•  Philos.  transact,  vol.  xW,  p.  64S,  009,  and  7&.  The 
appearance  of  these  meteors  led  two  dtsfc'pgoished  men  of 
science,  nearly  at  the  same  time,  to  adopt  theories  diame- 
trically opposite  to  each  other.  Haltfs,  struck  with  bis  expe- 
riments  on  the  decomposition  of  nitrous  gas  when  it  comet 
into  contact  with  atmospheric  air,  invented*  a  chemical  theory, 
according  to  which,  the  earthquake  was  the  effect  "oft 
prompt  condensation  of  sulphurous  and  nitrous  exhalations." 
lb.  p.  078.  Stukeley,  familiar  with  Franklin's  ideas  of  the 
distribution  of  electricity  in  the  strata  of  the  atmosphere,  coo- 


217 

have  since  been  often  observed  by  Mr.  Dalton, 
were  considered  as  the  forerunners  of  those 
shocks,  which  were  felt  from  1748  to  1756. 

On  the  days  when  the  earth  is  shaken  by  violent 
shocks,  the  regularity  of  the  horary  variations  of 
the  baiometer  is  not  disturbed  under  the  tropics. 
I  have  verified  this  observation  at  Cumana,  at 
Lima,  and  at  Riobamba  ;  and  it  is  so  much  the 
more  worthy  of  fixing  the  attention  of  natural 
philosophers,  as  at  St.  Domingo,  at  the  town 
of  Cape  Francois,  it  is  asserted,  that  a  trater 
barometer  *  was  observed  to  sink  two  inches  and 
a  half  immediately  before  the  earthquake  of 
1770.  In  the  same  manner  it  is  related,  that, 
at  the  destruction  of  Oran,  a  druggist  fled  with 
his  family,  because,  observing  accidentally,  a  few 
minutes  before  the  earthquake,  the  height  of  the 

sidered  the  oscillatory  motion  of  the  surface  of  the  Globe  as 
the  effect  of  an  eleetric  shock  propagated  from  the  air  to  the 
earth.  lb.  p.  643.  Each  of  these  theories  admitted  the 
existence  of  a  large  black  cloud  separating  strata  of  air  un- 
equally charged  with  electricity,  of  with  nitrous  rapoura ;  and 
this  cloud  was  seen  at  London  at  the  moment  of  the  first 
shocks.  I  mention  these  reveries,  to  show  to  what  errors  we 
expose  ourselves  in  geology  and  physics,  when,  instead  of 
taking  into  view  the  whole  of  the  phenomena  that  occur,  we 
suffer  our  attention  to  be  arrested  by  accidental  circumstances. 
*  Currejolles,  in  the  Journal  de  Phys.,  torn.  liv.  p.  106. 
This  depression  answers  only  to  two  lines  of  mercury.  The 
barometer  remained  motionless  at  Pignerol,  in  April,  1808, 
(Ibid.  t.  Ixvii,  p.  202.) 
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mercury  in  his  barometer,  he  perceived,  that  the 
column  sunk  in  an  extraordinary  manner.  I 
know  not  whether  we  can  give  credit  to  this  as- 
sertion ;  but  as  it  is  nearly  impossible  to  ex- 
amine the  v^riatiops  of  the  weight  of  the  atmo- 
sphere during  the  shocks,  we  must  be  satisfied  in 
observing  the  barometer  before  or  after  these 
phenomena  have  taken  place.  In  the  temper- 
ate zone,  the  aurora  borealis  does  not  always 
modify  the  variation  of  the  needle,  and  the  in- 
tensity of  the  magnetic  forces*.  Perhaps  also 
earthquakes  do  not  act  constantly  in  the  same 
manner  on  the  air  that  surrounds  us. 

We  can  scarcely  doubt,  that  the  earth,  when 
opened  and  agitated  by  shocks,  spreads  occa- 
sionally gazeous  emanations  through  the  atmo- 
sphere, in  places  remote  from  the  mouths  of  vol- 
canoes not  extinct.  At  Cumana,  as  we  have 
already  observed,  flames  and  vapors  mixed  with 
sulphurous  acid  spring  up  from  the  most  arid 
soil.  In  other  parts  of  the  same  province,  the 
earth  ejects  water  and  petroleum.  At  Riobamba 
a  muddy  and  inflammable  mass,  which  is  called 
moya,  issues  from  crevices  that  close  again,  and 

*  I  had  an  opportunity  of  observing,  conjointly  with  Mr. 
Oltmanns  at  Berlin,  on  the  night  of  the  20th  of  December, 
1806,  a  cbauge  of  magnetic  intensity.  The  point  of  con- 
vergence ot  the  rays  of  the  aurora  borealis  was  determined 
astronomically  by  the  azimuth  of  a  star.  (Gilbert's  Annalen, 
1811,  p.  274.) 
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accumulates  into  elevated  hills.  At  seven 
leagues  from  Lisbon,  near  Colares,  daring  the 
terrible  earthquake  of  the  first  of  November, 
1753,  flames  and  a  column  of  thick  smoke  were 
seen  to  issue  from  the  flanks  of  the  rocks  of 
Alvidras,  and,  according  to  some  witnesses,  from 
the  bosom  of  the  sea ».  This  smoke  lasted  se- 
veral days,  and  it  was  the  mote  abundant  in* 
proportion  as  the  subterraneous  noise,  which  ac- 
companied the  shocks,  was  louder. 

Elastic  fluids  thrown  into  the  atmosphere 
may  act  locally  on  the  barometer,  not  by  their 
mass,  which  is  very  small,  compared  to  the  mass 
of  the  atmosphere ;  but  because,  at  the  moment 
of  the  great  explosions,  an  ascending  current  is 
probably  formed,  which  diminishes  the  pressure 
of  the  air.     I  am  inclined  to  think,  that  in  the 

• 

greater  part  of  earthquakes  nothing  escapes' 
from  the  agitated  earth ;  and  that,  where  ga- 
zeous  emanations  and  vapours  take  place,  they 
oftener  accompany,  or  follow,  than  precede  the 
shocks.  This  last  circumstance  explains  a  fact, 
which  seems  indubitable,  I  mean  that  mysterious 
influence,  in  equinoctial  America,  of  earthquakes 
on  the  climate,  and  on  the  order  of  the  dry  and 
rainy  seasons.  If  the  earth  generally  act  on  the 
air  only  at  the  moment  of  the  shocks,  we  can 
conceive  why  it  is  so  rare,  that  a  sensible  me 

*  Phil.  Trans.,  t.  xlix,  p.  414. 
2    L 
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change  becomes  the  presage  of  these 
great  revolnlaonn  of  nature. 

The  hypothesis  according  to  which,  in  the 
earthquakes  of  Cntnnna,  elastic  fluids  tend  to 
escape  from  the  sor&fe  of  the  soil,  mean  con- 
firmed by  the  observation  of  the  dreadful  noitt, 
which  is  heard  during  the  shocks  at  the  betden 
of  the  wdfe  in  the  pUb*  cf  Charm.  Water  and 
sand  are  sometimes  thrown,  oat  twenty  feel  high. 
Similar  phenomena  hare  not  escaped  the  ob- 
servation of  the  ancients,  who>  inhabited  pacts  of 
Greece  and  Asia  Minor  abounding  with  caverns, 
crevices,  and  subterraneous  rivers*  Nature,  in 
it's  uniform  progress,  every  where  suggests  the 
same  ideas  of  the  causes  of  earthquakes,  and 
the  means  by  which  man,  forgetting  the  measure 
of  his  strength,  pretends  to  diminish  the  effect  of 
the  subterraneous  explosions.  What  a  great 
Roman  naturalist  has  said  of  the  utility  of  wells 
and  caverns  *  is  repeated  in  the  New  World 

*  In  poteis  est  rcmedium,  quale  et  crebri  specas  prssbent : 
conceptual  enira  spiritum  exhalant :  quod  in  certis  notatur 
oppidis,  qnae  minus  qaatiuntar,  croons  ad  eluviem  coniculis 
cavata.  Pirn.  Lib.  ii,  c.  S2.(ed.  Par.  1725,  t.  i,  p.  112.) 
Bfbn  at  present,  in  the  capital  of  St  Domingo,  wells  are 
considered  as  diminishing  the  violence  of  the  shocks.  I 
shall  observe  on  this  occasion,  that  the  theory  of  earthquakes, 
given  by  Seneca  (Nat  Quaes t.,  Lib.  vi,  c.  4 — 31),  eontains 
the  germe  of  every  thing  that  has 'been  said  in  our  times  od 
the  action  of  the  elastic  vapors  confined  in  the  interior  of  the 
Globe.  (Compare  Micheil,  in  the  Phil.  Trans*  t.  Ii,  p.  666— 
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by  the  most  ignorant  Indians  of  Quito,  when 
they  show  travellers  the  guaicos,  or  crevices  of 
Pichincha. 

Tlie  subterraneous  noise,  so  frequent  during 
earthquakes,  is  generally  not  in  the  ratio  of  the 
strength  of  the  shocks.  At  Cumana  it  constantly 
precedes  them,  while  at  Quito,  and  for  a  short 
time  past  at  Caraccas,  and  in  the  West  India 
Islands,  a  noise  like  the  discharge  of  a  battery 
was  heard,  a  long  time  after  the  shocks  had1 
ceased;    A  third  kind  of  phenomenon ,  the  mofelf 

•  •  • 

remarkable  of  the  whole,  is  the  rofHng  of  those* 
subterraneous  thunders,  which  last  several 
months,  without  being  accompanied  by  the 
least  oscillating  motion  of  the  ground  *. 

In  every  country  subject  to  earthquakes,  tftcf 
point  where,  probably  by  a  particular  disposition 
of  the  stony  stralfe,  the  eflfects  are  -  the  most  sen- 
sible, is  considered  as  Che  jeaude  and  the  locus 
of  the  shocks.  Thus  ait  Onmana  the  kill  df  the1 
castle  of  St.  Antonio,  and  particularly  the  emi- 
nence on  which  the  convent  of  St.  Fhmcis  is 

\ 

034 ;  and  Dr.  Young-  in  Reea's  New  Cyclopedia,  Vol.  iii, 
P.  2,  art.  Earthquake. 

*  The  subterraneous  thunders  (bramidos  y  trueno*  subtcr- 
ranro*)  of  Guanaxuato  will  be  described  in  the  course  of  this 
work.  (Noov.  Esp.t  t,  p.  47.)  The  phenomenon  of  a  noise 
without  shocks  had  already  been  observed  by  the  ancients. 
(Aristot.  Meteor,  lib.  ii,  ed.  Duval,  p.  802.  Plin.  lib.  ii,  c. 
30.) 

2  h  2 
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placed,  are  believed  to  contain  an  enormous 
quantity  of  sulphur,  and  other  inflammable  mat- 
ter. We  forget,  that  the  rapidity  with  which 
the  undulations  are  propagated  to  great  dis- 
tances, eveq  across  the  basin  of  the  ocean,  proves, 

that  the  centre  of  action  is  very  remote  from  the 

■ 

surface  of  the  Globe.  From  this  same  cause  no 
doubt  earthquakes  are;  not  restrained  to  certain 
species  of  rocks,  as  some  naturalists  pretend, 
but  all  are.fitted  to  propagate  the  movement 
In  order  to  l^eep  within  the  limits  of  ray  o\rn  ex- 
perience, I  shall  here  cite  the  granites  of  Lima 
and  Acapulco;  the  gneiss  of  Caraccas;  the  mica- 
slate  of  the  peninsula  of  Arayft;  the  primitive 
thonschiefer  of  TepecuacuilcQ,  in  Mexico ;  the 
secondary  limestones  of  the  Apennines,  Spain, 
and  New  Andalusia ;  and  finally  the  trappeaa 
porphyries  of  the  provinces  of  Quito,  and  Popa- 
yan  *.  In  these  different  places  the  ground  is 
frequently  agitated  by  the  most  violent  shocks ; 
but  sometimes,  in  the  same  rock,  the  superior 
strata  form  invincible  obstacles  to  the  propaga- 
tion of  the  motion.  Thus,  in  the  mines  of  Sax- 
ony-f-,  we  have  seen  workmen  hasten  up   af- 

*  I  might  have  added  to  the  list  of  secondary  rocks  the 
gypsum  of  the  newest  formation,  for  instance  that  of  Mont- 
martre  placed  on  a  marine  calcareous  rock,  which  is  posterior 
to  the  chalk.  See  the  Mem.  de  l'Academie,  t.  i,  p.  341,  on 
the  earthquake  felt  at  Paris,  and  in  it's  enrirons,  in  1681. 

+  At  Marienburgh  in  the  Erzgebuerge.  ; 
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frighted  by  oscillations,  which  were  not  felt  at 
the  surface  of  the  ground. 

If,  in  regions  the  most  remote  from  each  other, 
primitive,  secondary,  and  volcanic  rocks,  share 
equally  in  the  convulsive  movements  of  the 
Globe;  we  cannot  but  admire  also,  that,  in 
ground  of  little  extent,  certain  classes  of  rocks 
oppose  themselves  to  the  propagation  of  the 
shocks.  At  Cumana,  for  instance,  before  the 
great  catastrophe  of  1797,  the  earthquakes  were 
felt  only  along  the  southern  and  calcareous  coast 
of  the  gulf  of  Cariaco,  as  far  as  the  town  Of 
this  name ;  while  in  the  peninsula  of  Araya,  and 
at  the  village  of  Maniqtiarez,  the  ground  did 
not  partake  of  the  same  agitation.  The  inhabi- 
tants of  this  northern  coast,  which  is  composed 
of  mica-slate,  built  their  huts  on  a  motionless 
earth;  a  gulf  three  or  four  thousand  toises  in 
breadth  separated  them  from  a  plain  covered 
with  ruins;;  and  overturned  by  earthquakes. 
This  security,  founded  on  the  experience  of  se- 
veral ages,  has  vanished  ;  and  since  the  14th  of 
December,  1797,  new  communications  appear 
to  have  been  opened  in  the  interior  of  the  Globe. 
Atrpresent  the  peninsula  of  Araya  is  hot  m^rvly 
subject  to  the  agitations  ^of!  the  soil  of  Giitnana, 
the  promontory  of  mica-slate  is  become  in  it's 
turn: a  particular  centre  of  the  movements.  The 
earth  is.  sometimes  strongly  shaken  at  the  village 
of  Maniquarez,  when  on  the  coast  of  Cumana 
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the  inhabitants  enjoy  Ihe  most  perfect  tranquil- 
lity. The  gulf  of  Cariaco  nevertheless  is  only 
sixty  or  eighty  fathoms  deep. 

It  has  been  thought  from  /observations  made 
both  on  the  continent  and  in  the  islands,  that 
the  western  and  southern  ooasts  are  most  expos* 
ed  to  shocks  «.  This  observation  is  connected 
wkh  the- ideas  which  geologists  have  long  farm- 
ed of  the  position  of  the  high  chains  of  moun- 
tains, and  the  direction  of  their  steepest  deriiti* 
ties  ;  the  existence  of  the  Cordillera  of  Caraccta, 
and  the  frequency  of  the  oscillations  on  the  east- 
ern and  northern  coast  of  Terra  Firraa,  in  the 
gulf  of  Paria,  at  Carupano,  at  Cariaco,  and  at 
Cumana,.  are  proofs  of  the  uncertainty  of  tins 
opinion. 

In  New  Andalusia,  as  well  as  in  Chili  and 
Peru,  the  shocks  follow  the  course  of  the  shore ; 
and  extend  but  little  inland.  This  circumstance, 
as  we  shall  soon  find,  indicates  an  intimate  oon- 
nection  between  the  causes  that  produce  earth- 
quakes and  volcanic  eruptions.  If  the  earth 
was  most  agitated  on  the  coasts,  because  they 
are  the  lowest  part  of  the  land,  why  should  not 
the  oscillations  be  equally  strong)  and  frequent 
on  those  vast  savannahs  Or  meadows  *f»,  which 

>  \. 

*  CourrejoUes,  in  tbe  Jonro.  de  Phy*.  t.  Irr,  p.  104. 

t  Tbe,  Llawva  of  Oilman*,  of  New  Barccloa*,  of  Calaboio, 
of  Apyrt,  and  of  AJcta,  •    .    ' 
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are  scarcely  eight  or  ten  toises  above  the  level  of 
the  ocean? 

The  earthquakes  of  Cumana  *  are  connected 
with  those  of  the  West  India  islands ;  and  it  has 
even  been  suspected,  that  they  have  some  con- 
nection with  the  volcanic  phenomena  of  the 
Cordilleras  of  the  Andes.  On  the  4th  of  No- 
vember, 1797,  the  soil  of  the  province  of  Quito 
underwent  such  a  destructive  commotion,  that, 
notwithstanding  the  extreme  feebleness  of  the 
population  of  that  country,  near  40000  natives 
perished,  buried  under  the  ruins  of  their  houses, 
swallowed  up  in  the  crevices,  or  drowned  in 
lakes  thbt  were  suddenly  formed.  At  the  same 
period,  the  inhabitants  of  the  eastern  Antilles 
were  alarmed  by  shocks,  which  continued  during 
eight  iponths,  when  the  voloaoo  of  titiadaimpe 
threw  out  pumice  stones,  ashes,  and  gusts  of 
sulphureous  vapors.  This  eruption  of  the  27th 
of  September,  during  winch  very  long-continued 
subterraneous  noises  were  heard  -f~,  was  followed 

*  Sec  my  Geological  Table  of  South  America,  Joura.  de 
Physique,  t.  lih,  p.  68. 

t  Report  made  to  the  generals  Victor  Hugues  and  Lebaa, 
by  Amie,  Peyre,  Hapel,  FonteUiau,  and  Code\  appointed  to 
examine  the  situation  *f  the  volcano  of  Basse-Terr*,  and  the 
effects  that  had  taken  place  in  the  night*  from  the  seven*  to 
the  eighth  of  Vewkmieife,  m  the  year  6 :  p.  4&  This  emr. 
rative  ef  a  journey  to  the  top  of  the  volcano,  contains  several 
cettieta  observations $  it  was  printed  at  Onadaloupe  in  17S6* 
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on  the  14th  of  December  by  the  great  earth- 
quake of  Cumana.  Another  volcano  of  the 
West  India  islands,  that  of  St.  Vincents  *,  has 
lately  given  a  fresh  instance  of  these  extraordi- 
nary connections.  This  volcano  had  not  emitted 
flames  since  1718,  when  they  burst  forth  anew, 
in  1812.  The  total  ruin  of  the  city  of  Caraccas 
-f-  preceded  this  explosion  thirty-five  days,  and 
violent  oscillations  of  the  ground  were  felt,  both 
in  the  islands,  and  on  the  coasts  of  Terra  Flnna. 
It  has  long  been  remarked,  that  the  effects  of 
great  earthquakes  extend  much  farther  than  the 
phenomena  arising  from  burning  volcanoes.  la 
studying  the  physical  revolutions  of  Italy,  care- 
fully examining  the  series  of  the  eruptions  of  Ve- 
suvius and  Etna,  we  can  scarcely  recognize,  not- 
withstanding the  proximity  of  these  mouutains, 
any  traces  of  a  simultaneous  action.  It  is  on  the 
contrary  doubtless,  that  at  the  period  of  the 
last  and  preceding  destruction  of  Lisbon  J,  the 


*  Letter  from  Mr.  Hamilton  to  Sir  Joseph  Banks,  1813. 
The  eruption  began  on  the  30th  of  April,  1812;  it  was  pre- 
ceded by  repeated  earthquakes,  during  eleven  months.  (Phi). 
Trans,  for  1785,  p.  16.) 

f  The  26th  of  March,  1812. 

t  The  1st  of  November  1756,  and  81st  of  March  1761. 
During  the  first  of  these  three  earthquakes,  the  ocean  inun- 
dated, in  Europe,  the  coasts  of  Sweden,  England,  and  Spain; 
in  America,  the  islands  of  Antigua,  Barbadoes,  and  Marti- 
nico.     At  Barbadoes,  where  the  tides  rise  only  from  24  to  28 
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sea  was  violently  agitated  even   as  far  as  the 
New  World,  for  instance,  at  the  island  of  Barba- 

inches,  the  water  rose  twenty  feet  in  Carlisle  Bay.  It  be- 
came at  the  same  time  "  as  black  as  ink ;"  because,  without 
,  doubt,  it  was  mixed  with  the  petroleum,  or  asphaltum, 
which  abounds  at  the  bottom  of  the  sea,  as  well  on  the  coasts 
of  the  gulf  of  Cariaco,  as  near  the  island  of  Trinidad.  In 
the  West  Indies,  and  in  several  lakes  of  Switzerland,  this 
extraordinary  motion  of  the  waters  was  observed  six  hours 
after  the  first  shock  that  was  felt  at  Lisbon.  (Phil.  Trans., 
vol.  xlix,  p.  403,  410,  644,  688  j  ibid.,  vol.  Hi,  p.  424.)  At 
Cadis  a  mountain  of  water  sixty  feet  high  was  seen  eight 
miles  distant  at  sea  j  this  mass  threw  itself  impetuously  on 
the  coasts,  and  beat  down  a  great  number  of  edifices  ;  like 
the  wave  fourscore  and  four  feet  high,  which,  on  the  9th  of 
June,  1686,  at  the  time  of  the  great  earthquake  at  Lima,  co- 
vered the  port  of  Callao.  ( Aco&ta,  Hist,  natural  de  las  Indias, 
ed.  de  1691,  p.  128.)  In  North  America,  on  Lake  Ontario, 
strong  agitations  of  the  water  were  observed,  from  the  month 
of  October  1766.  These  phenomena  are  proofs  of  subterra- 
neous communications  at  enormous  distances.  On  compar- 
ing the  epochas  of  the  great  catastrophes  of  Lima  and  Gua- 
timala,  which  generally  succeed  each  other  at  long  intervals, 
it  has  sometimes  been  thought,  that  the  effect  of  an  action 
slowly  propagating  itself  along  the  Cordilleras,  sometimes 
from  north  to  south,  at  other  times  from  south  to  north,  may 
be  perceived*  (Cosme  Bueno,  Descripcion  del  Peru,  ed.  de 
Lima,  p.  67.)     The  following  are  four  of  these  remarkable 

epochas. 

Mexico.  Peru. 

(Lat.  13°  ftp  north.)  (Lat.  12°  2'  south.) 

30th  of  Nov.  1677.  17th  of  June,  1678. 

4th  of  March,  1679.  17th  of  June,  1678. 

12th  of  Feb.  1680.  lQth  of  Oct.  1688. 

27th  of  Sept.  1717.  8th  of  Feb.  1716. 
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does,  more  than  twelve  hundred  leagues  distant 
from  the  coast  of  Portugal 

Several  facts  tend  to  prove,  that  the  causes 
which  produce  earthquakes  have  a  near  connec- 
tion with  those  that  act  in  volcanic  eruptions  *• 
We  learnt  at  Pasto,  that  the  column  of  Mack 
and  thick  smoke,  which,  in  1797,  issued  for  seve- 
ral months  from  the  volcano  near  this  sfcore, 
disappeared  at  the  very  hour,  when,  sixty  leagues 
to  the  south,  the  towns  of  Riobamba,  Hambato, 
and  Tacunga,  were  overturned  by  an  enormous 
shock.  When,  in  the  interior  of  a  burning  crater, 
we  are  seated  near  those  hillocks  formed  by 
ejections  of  scoriae  and  ashes,  we  feel  the  motion 

When  the  shocks  are  not  simultaneous,  or  do  not  follow  at 
short  intervals,  great  doubts  may  be  entertained  with  respect 
to  the  pretended  communication  of  the  movement. 

*  The  connection  of  these  causes,  already  known  to  the 
ancients,  excited  fresh  attention  at  the  period  of  the  discovery 
of  America.  (AcostA,  p.  121.)  This  discovery  not  only 
offered  new  productions  to  the  curiosity  of  men,  it  gave  also 
extent  to  their  ideas  on  physical  geography,  on  the  varieties 
of  the  human  species,  and  the  migrations  of  nations.  It  is 
impossible  to  read  the  first  narratives  of  the  Spanish  travel- 
lers, especially  those  of  the  Jesuit  Acosta,  without  perceiving 
with  surprise  the  influence  which  the  aspect  of  a  great  conti- 
nent, the  study  of  extraordinary  appearances  of  nature,  and 
an  intercourse  with  men  of  different  races,  nave  exerted  on 
the  progress  of  knowledge  in  Europe.  The  genne  of  a  great 
number  of  physical  truths  is  found  in  the  works  of  the  six- 
teenth cewtary  ;  and  this  germe  would  bare  fructified,  had  it 
not  been  crashed  by  fanaticism  and  superstition. 
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of. the  ground  several  seconds  before  each  partial 
eruption  takes  place.  We  observed  this  pheno- 
menon at  Vesuvius  iu  1605,  while  the  mountain 
threw  out  scoriae  at  a  white  heat;  we  were  wit- 
nesses of  it  in  1802,  on  the  brink  of  the  immense 
crater  of  Pichincha,  from  which  nevertheless  at 
that  time  clouds  of  sulphureous  acid  vapours 
only  issued. 

Every  thing  in  earthquakes  seems  to  indicate 
the  action  of  elastic  fluids  seeking  an  outlet  to 
apread  themselves  in  the  atmosphere.   Often,  on 
the  coasts  of  the  South  Sea,  the  action  is  almost 
instantaneously  communicated  from  Chili  to  the 
gulf  of  Guayaquil,  a  distance  of  six  hundred 
leagues ;    and,  what  is  very  remarkable,  the 
shocks  appear  to  be  so  much  the  stronger,  as 
the  country  is  move  distant  from  burning  volca- 
noes.   The  granitic  mountains  of  Calabria,  co- 
vered with  very  recent  breccia,  the  calcareous 
chain  of  the- Apennines,  the  country  of  Pignerol, 
the  coasts  of  Portugal  and  Greece,  those  of  Peru 
and  Terra  Firma,  afford  striking  proofs  of  this 
assertion  *.    The  Globe,  it  may  be  said,  is  agi- 
talted  with  greater  force,  in  proportion  as  the 
surface  has  a  smaller  number  of  funnels  com- 
municating with  the  caverw  of  the  interior.  At 
Naples  and  at  Messina,  at  the  foot  of  Cotppaxi 
and  of  Tuaguragua,  earthquakes  are  dreaded 

.';  •  . ;    ■   ■    .  .         . 

*  Fieftriuu  de  BoNem*,  Jour*,  dc  Phys.,  t.  l*ii,  p.  2G1. 
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only  when  vapours  and  flames  do  not  issue  from 
the  crater*  In  the  kingdom  of  Quito,  the  great 
catastrophe  of  Riobamba,  which  we  have  before 
mentioned,  has  led  several  well-informed  persons 
to  think,  that  this  unfortunate  country  would 
be  less  often  desolate,  if  the  subterraneous  fire 
should  break  the  porphyritic  dome  of  Chimbo- 
razo ;  and  if  this  colossal  mountain  should  be- 
come a  burning  volcano.  At  all  times  analogous 
facts,  have  led  to  the  same  hypothesis.  The 
Greeks,  who,  like  ourselves,  attributed  the  oscil- 
lations of  the  ground  to  the  tension  of  elastic 
fluids,  cited  in  favour  of  their  opinion  the  total 
cessation  of  the  shocks  at  the  island  of  Eubcea, 
by  the  opening,  of  a  crevioe  in  the  LelanUoe 
plain*.   :  .   .      i. 

We  have  endeavoured  to  collect  at  the  end  of 
this  chapter  the  general  phenomeua  of  earth- 
quakes under  different  climates.  We  have 
shown,  that  subterraneous  vapours  are  sub- 
jected  to  laws  as  uniform  as  the  mixture  of  ga- 
zeous  fluids,  which  constitutes  our  atmosphere. 
We  have  abstained  from  all  discussion  of  the 
nature  of  the  chemical  agents,  which  are  the 
causes  of  the  great  derangements  that  the  sur- 
face of  the  earth  undergoes  from  time  to  time. 

*  The  shocks  ceased  only  when  a  crevice,  which  ejected  a 
"  river  of  fiery  mud/'  opened  in  the  plain  of  Lclantam,  near 
Chalcis.  Strabo,  lib.  1,  ed.  Oxon.,  1807,  t.  i,  p.  85.  (See 
also  the  translation  by  M.  du  Theil.  t.  i,  p.  137,  note  4.) 
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It  is  sufficient  here  to  observe,  that  these  causes 
are  concealed  at  immense  depths ;  and  that  we 
must  seek  them  in  the  rocks  which  we  call  pri- 
mitive, perhaps  even  below  the  earthy  and  oxided 
crust  of  the  Globe,  in  the  abysses  that  contain 
the  metalloidal  bases  of  silex,  lime,  soda,  and 
potash. 

The  phenomena  of  volcanoes,  and  those  of 
earthquakes,  have  been  considered  of  late  as  the 
effects  of  voltaic  electricity,  developed  by  a  par- 
ticular disposition  of  heterogeneous  strata.  It 
cannot  be  denied,  that  often,  when  violent  shocks 
succeed  each  other  in  the  space  of  a  few  hours, 
the  electricity  of  the  air  *  sensibly  increases  at 
the  instant  the  ground  is  most  agitated ;  but  in 
order  to  explain  this  phenomenon,  it  is  unneces- 
sary to  recur  to  an  hypothesis,  which  is  in  direct 
contradiction  to  every  thing  that  has  hitherto 
been  observed  respecting  the  structure  of  our 
planet,  and  the  disposition  of  it's  strata. 

*  See  the  eleetroscopical  experiments  made  in  Piedmont, 
in  the  valleys  of  Pelis  and  Clusson,  in  1808*  Journal  de 
Pbys.,  t.  67,  p.  292.  'm 
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CHAPTER  V. 

* 

Peninsula  of  Araya. — Salt- Marshes.-  Ruins  of 
the  Castle  of  San  Giacomo. 

The  first  weeks  of  our  abode  at  Cumana  were 
employed  in  verifying  our  instruments,  in  herba- 
lizing  in  the  neighbouring  fields,  and  in  exa- 
mining the  traces  of  the  earthquake  of  the  14th 
of  December  17S>7.  Overpowered  at  once  by 
a  great  number  of  objects,  we  were  somewhat 
embarrassed  to  lay  down  a  regular  plan  of  study 
and  observation.  If  every  tiling  around  us  was 
fitted  to  inspire  us  with  the  most  lively  interest, 
our  physical  and  astronomical  instruments  in 
their  turns  excited  strongly  the  curiosity  of  the 
inhabitants.  We  were  distracted  by  frequent 
visits ;  and  in  order  not  to  dissatisfy  persons, 
who  appeared  so  happy  to  see  the  spots  of  the 
Moon  through  Dollond's  telescope,  the  absorp- 
tion of  two  gazes  in  a  eudiometrical  tube,  or  the 
effects  of  galvanism  on  the  motions  of  a  frog,  we 
were  obliged  to  answer  questions  often  obscure, 
and  repeat  for  whole  hours  the  same  experi- 
ments. 

These  scenes  were  renewed  for  the  space  of 


five  years,  every  time  that  we  took  up  our  abode 
in  a  place  where  it  was  understood,  that  we 
were  in  possession  of  microscopes,  telescopes, 
and  electrical  apparatus,  They  were  in  general 
so  much  the  more  fatiguing,  as  the  person  who 
visited  us  had  confused  notions  of  astronomy 
and  physics ;  two  sciences,  which  in  the  Spanish 
colonies  are  designated  under  the  singular  name 
of  the  new  philosophy,  nueva  Jilosaphia.  The 
half-scientific  looked  on  us  with  a  sort  of  dis- 
dain, when  they  learnt  that  we  had'  hot  brought 
in  our  collection  of  books  %hb  Spectacle  de  fa 
Nature  by  Abbe  Pluche*  the  €kmrs  de  Phyteqtte 
of  Sigaud  la  Fond,  or  the  Dictionary  of  Vahnont 
de  Bomare.  These  three  works,  and  the  Traiti 
tTEconomie  politique  of  Baron  Bielfeld,  are  the 
foreign  works  most  known  and  esteemed  in  Spa- 
nish  America,  from  C&raccas  and  Chili  to  Guate- 
mala and  the  north  of  Mexico.  No  one  is 
thought  learned,  who  cannot  quote  their  trans- 
lations ;  and  it  is  only  in  the  great  capitals,  at 
Lima*  at  Santa  Fe  de  Bogota,  and  at  Mexico, 
that  the  names  of  Haller,  Cavendish,  and  La* 
voisier,  begin  to  take  the  place  of  tfaote,  that 
have  enjoyed  popular  celebrity  for  thefce  fifty 
years  past. 

The  curiosity  excited  Tespecting  the  pheno- 
mena of  the  heavens,  and  various  objects  of  the 
natural  sciences,  takes  a  very  different  character 
among  anciently  civilized  nations,  and  among 
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those  who  have  made  but  little  progress  in  the 
unfolding  of  their  intellectual  faculties.  Each 
of  them  exhibits  in  the  highest  classes  of  society 
frequent  examples  of  persons  unacquainted  with 
science ;  but  in  the  colonies,  and  among  new 
people,  curiosity,  for  from  being  idle  or  transient, 
arises  from  an  ardent  desire  of  instruction,  and 
discovers  itself  with  an  ingenuousness  and  urn- 
plicity,  which  in  Europe  are  the  characteristics 
only  of  youth, 

I  could  not  begin  a  regular  course  of  astro- 
nomical observations  before  the  28th  of  July, 
though  it  was  highly  important  for .  me  to  know 
the  longitude  given  by  Berthoud's  time-keeper ; 
but  it  happened,  that  in  a  country,  where  the  sky 
is  constantly  clear. and  serene,  no  stars  appeared 
for  several  nights.  Every  day,  two  hours  after 
the  Sun  had  passed  the  meridian,  a  storm  ga- 
thered ;  and  I  had  great  difficulty  in  obtaining 
correspondent  altitudes  of  the  Sun,  though  I 
took  three  or  four  sets  at  different  intervals. 
The  chronometrical  longitude  of  Cumana  dif- 
fered only  four  seconds  in  time  from  that  which 
I  deduced  from  the  celestial  phenomena ;  yet 
our  voyage  had  lasted  more  than  forty  days,  and 
during  the  excursion  to  the  top  of  the  Peak  of 
Tencriffe,  the  watch  had  been  exposed  to  great 
variations  of  temperature  *. 

*  Astron.  Observ.  vol.  i,  p.  xxiv. 
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From  the  whole  of  the  observations*  which  I 
made  in  1799  and  1800  it  follows,  that  the 
latitude  of  the  great  square  at  Cutnana  is 
10°  27'  52",  and  it's  longitude  66°  3ff  2".  This 
longitude  is  founded  on  the  difference  of  time, 
on  lunar  distances,  on  the  eclipse  of  the  Sun  on 
the  28th  of  October,  1799,  and  on  ten  immer- 
sions of  Jupiter's  satellites,  compared  with  ob- 
servations made  in  Europe.  It  differs  very  little 
from  that  which  Mr.  Fidalgo  had  obtained  before 
me,  but  only  by  mere  chronometrical  means. 
The  oldest  chart  which  we  have  of  the  Conti- 
nent, that  of  Don  Diego  Ribeiro,  geographer  tQ 
the  emperor  Charles  the  Fifth,  places  Cumana 
in  latitude  9°  30'  f;  which  differs  fifty-eight 
minutes  from  the  real  latitude,  and  half  a  de- 
gree from  that  marked  by  Jefferies  in  his  Ame- 
rican Pilot,  published  in  1794.  During  three 
centuries  the  whole  of  the  coast  of  Terra  Firma 
has  been  laid  down  too  far  to  the  south :  this 
has  been  owing  to  the  current  near  the  island  of 
Trinidad,  which  sets  toward  the  north,  and 
mariners  are  led  by  their  dead-reckoning,  to 
think  themselves  farther  south  than  they  really 
are. 

*  Astron.  Obs.,  vol  i,  p.  42  to  92. 
t  According  to  Herera,  latitude  9°  50/     (Descripcion  de 
las  Indias  Occid.  p.  9).     According  to  the  Carte  de  I'Oclan 
Atlantique,  publico  au  Depdt  de  la  Marine  en  1792,  latitude 
9°  52'.     The  chart  of  Ribeiro  is  of  the  year  1529. 

2m 
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On  the  17th  of  August  a  halo,  or  lumiuons 
circle,  round  the  Moon*  fixed  the  attention  of 
the  inhabitants,  who  considered  it  as  the  presage 
of  some  violent  earthquake:  for,  according  to 
the  physical  notions  of  the  people,  all  extraor* 
dihary  phenomena  are  immediately  connected 
with  each  other.  Coloured  circles  around  the 
Moon  are  much  more  rare  in  the  countries  of 
the  north,  than  in  Provence,  Italy,  and  Spain. 
They  are  seen  particularly,  and  this  fact  is  sin- 
gular enough,  when  the  sky  is  deaf,  and  the 
weather  seems  to  be  tnost  fair  and  settfaL 
Under  the  torrid  zone  beautiful  prismatic  colouii 
appear  almost  every  night,  even  at  the  time  of 
the  greatest  droughts :  often  in  the  space  of  a 
few  minutes  they  disappear  several  times,  be- 
cause, without  doubt,  the  superior  currents 
change  the  state  of  the  floating  vapours,  by 
Which  the  light  is  refracted.  I  sometimes  even 
Observed,  between  the  fifteenth  degree  of  lati- 
tude and  th£  equator,  small  haloes  around  the 
planet  Venus ;  the  purple,  orange,  and  violet, 
Were  distinctly  perceived  ;  but  I  never  saw  any 
Colours  around  Sirius,  Canopus,  or  Acherner. 

While  the  halo  was  visible  at  Cumana,  the 
hygrometer  noted  great  humidity  ;  nevertheless 
the  vapors  appeared  so  perfectly  in  solution,  or 
rather  so  elastic  and  uniformly  disseminated, 
that  they  did  not  alter  the  transparency  of  the 
atmosphere.    The  moon  arose  after  a  storm  of 
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rain,  behind  the  castle  of  St.  Antonio.  As  soon 
as  she  appeared  on  the  horizon,  we  distinguish- 
ed two  circles ;  one  large  and  whitish,  forty- 
four  degrees  in  diameter ;  the  other  a  small  cir- 
cle of  1°  43',  displaying  all  the  colors  of  the 
rainbow.  The  space  between  the  two  circles 
was  of  the  deepest  azure.  At  four  degrees 
height,  they  disappeared,  while  the  meteorolo- 
gical instruments  indicated  not  the  slighe&t 
change  in  the  lower  regions  of  the  air.  This 
phenomenon  had  nothing  extraordinary,  except 
the  great  brilliancy  of  the  colors,  added  to  the 
circumstance,  that,  according  to  the  measures 
taken  with  Ramsden's  sextant,  the  lunar  disk 
was  not  exactly  in  the  centre  of  the  haloes. 
Without  this  actual  measurement,  we  might 
have  thought,  that  the  excentricity  was  the  effect 
of  the  projection  of  the  circles  on  the  apparent 
concavity  of  the  sky  *.    The  form  of  the  haloes, 

•  The  17th  of  August,  1790 :     thermometer,    25*  ? ; 

Deluc's  hygrometer,  68°.     The  altitude  of  the  Moon  being, 

II6  8\  the  horizontal  diameter  of  the  little  corona  was  1°50% 

and  it's  vertical  diameter  1°43'.    The  distance  from  the 

•centre  of  the  Moon  to  the  upper  edge  of  the  small  halo  was 

forty-one  minutes,  and  to  the  lower  edge  fifty-nine  minutes. 

The  whole  space  between  the  lunar  disk  and  the  extremity  of 

the  small  halo  shone  with  priematio*  colors.    The  horizontal 

diameter  of  the  large  white  halo  was  42°  3'.     When  the 

Moon  had  attained  the  allitade  of  87°  34'  above  the  horizon, 

.the  diameter  -of  tho  greater  halo  was  44°  10',  and  the  breadth 

of  the  milky  band  3°  35'.     The  Mood  oo  longer  showed  any 

2  m  2 
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and  the  colors  of  the  atmosphere  of  the  tropics 
enlightened  by  the  Moon,  are  worthy  of  new 
researches  on  the  part  of  natural  philosophers. 
At  Mexico,  in  extremely  fine  weather,  I  have 
seen  large  bands  *,  having  all  the  colors  of  the 
rainbow,  spread  along  the  vault  of  the  sky,  and 
converging  toward  the  lunar  disk ;  a  carious 
meteor,  which  reminds  us  of  that  described  by 
Mr.  Cotes  fin  1716. 

If  the  situation  of  our  house  at  Cumana  was 
highly  favourable  for  the  observation  of  the 
stars  and  meteorological  phenomena,  it  obliged 
us  to  be  sometimes  the  witnesses  of  afflicting 

excentricity,  and  the  small  halo  had  only  1°  27'  diameter. 
These  measures  were  taken  without  a  telescope,  and  by 
bringing  with  the  sextant  the  edge  of  the  Moon  into  contact 
with  the  very  well  defined^  extremities  of  both  haloes.  It 
seemed  to  me  difficult  to  admit  my  being  deceived  nineteen 
minutes  witirrespect  to  the  excentricity  of  the  Moon :  the 
refraction  would  have  rather  diminished  than  have  augment- 
ed the  extent  of  the  halo  toward  the  lower  edge.  Wc  must 
not  confound  this  phenomenon,  which  belongs  to  the  last 
strata  of  the  atmosphere,  and  which  is  observed  in  a  clear 
sky  without  any  visible  vapors,  with  those  colored  circles 
which  are  projected  on  the  white  clonds  driven  by  the  wind, 
before  the  lunar  disk,  and  which  have  only  seven  or  eight 
hundred  toises  of  absolute  height  (See  Gibbes  Walker 
Jordan,  in  Nicholson's  Journ.,  4to.  ed.,  vol.  iv,  p.  141 ;  and 
Newton's  Optics,  1722,  p.  476.) 

*  The  night  of  the  9th  of  May,  1813. 
t  Smith's  Optics,  French  translation,  1767,  t.  i,  p.  173, 
§  109,  and  p.  121,  §  16*9.         . 
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scenes  in  the  day.  A  part  of  the  great  square 
is  surrounded  with  arcades,  above  which  is  one 
of  those  long  wooden  galleries,  which  are  com- 
mon in  warm  countries.  This  was  the  place 
where  slaves,  brought  from  the  coast  of  Africa, 
were  sold.  Of  all  the  European  governments 
Denmark  was  the  first,  and  for  a  long  time  the 
only  power,  that  abolished  the  trade  ;  notwith- 
standing which,  the  first  negroes  we  saw  expos- 
ed for  sale  had  been  landed  from  a  Danish 
slave-ship.  t  What  are  the  duties  of  humanity, 
national  honour,  or  the  laws  of  his  country,  to 
a  man  stimulated  by  the  speculations  of  sordid 
interest  ? 

The  slaves  exposed  to  sale  were  young  men 
from  fifteen  to  twenty  years  of  age.  Every  morn- 
ing cocoa-nut  oil  was  distributed  among  them, 
with  which  they  rubbed  their  bodies,  to  give 
their  skin  a  black  polish.  The  persons  who 
came  to  purchase  examined  the  teeth  of  these' 
slaves,  to  judge  of  their  age  and  health  ;  forcing 
open  their  mouths  as  we  do  those  of  horses  in 
a  market.  This  degrading  custom  dates  from 
Africa,  as  is  proved  by  the  faithful  picture,  which, 
in  one  of  his  dramatic  pieces*,  Cervantes,  re- 
leased from  his  long  captivity  among  the  Moors, 
has  drawn  of  the  sale  of  the  Christian  slaves  at 


•  El  Trato  dc  Argcl.  Jorn.  II.  (Viageal  Paroasao,  1784, 
p.  316). 
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Algiers.  It  is  distressing  to  think,  that  even  at 
this  day  there  exist  European  colonists  in  the 
West  Indies,  who  mark  their  slaves  with  a  hot 
iron,  to  know  than  again  if  they  escape.  This 
is  the  treatment  bestowed  on  those,  "  who  save 
other  men  the  trouble  of  sowing,  titling,  and 
reaping,  in  order  to  live* ." 

The  greater  the  impression  which  the  first 
sale  of  negroes  made  on  us,  the  more  we  oon- 
gratiilated  ourselves  on  living  among  a  people, 
and  on  a  continent,  where  this  sight  is  rare,  and 
where  the  number  of  slaves  is  in  general  very 
inconsiderable.  The  number  in  1800  did  net 
exceed  six  thousand  in  the  two  provinces  of  Cu- 
mana  and  Barcelona,  when  at  the  same  period 
the  whole  population  was  estimated  at  <Me  hun- 
dred and  ten  thousand  inhabitants.  The  trade 
in  African  slaves,  which  the  Spanish  laws  have 
never  favoured,  is  almost  nothing  on  coasts, 
where  the  trade  in  American  slaves  was  carried 
on  in  the  sixteenth  century  with  a  desolating 

*  La  Bruy  ere,"  Caracteres,  Chap,  XI.  (ed.  1706,  p.  308). 
I  wish  to  rite  at  length  a  passage,  in  which  the  love  of  the 
human  species  is  drawn  with  force,  or  rather  with  noble 
severity.  "  We  find  (under  the  torrid  ione)  certain  wild  ani- 
mals, male  and  female,  scattered  through  the  country,  black, 
livid,  and  all  over  scorched  by  the  Sun,  bent  to  the  earth 
which  they  dig  and  turn  up  with  invincible  perseverance. 
They  have  something  like  an  articulate  voice  j  and,  when 
they  stand  np  on  their  feet,  they  exhibit  a  human  face,  and  in 
fact  these  creatures  are  men." 
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activity.  Macarapan,  anciently  called  Apiara^ 
capana,  Cumana,  Araya,  and  particularly  New 
Cadiz,  built  on  the  islet  of  Cubagua,  might  thtifl 
be  considered  as  commercial  establishments  to 
facilitate  the  trade.  Gtrolamo  Benzooi  of  Mil^q, 
who  at  the  age  of  twenty-two  years,  bad  gopg 
over  to  Terra  Firraa,  took  part  in  jsome  expedi* 
tions  made  in  1542  to  the  coasts  of  Bordonep, 
Cariaco,  and  Pfcria,  to  carry  off  the  unfortunate 
natives.  He  relates  with  simplicity,  and  often 
with  a  sensibility  not  common  in  the  historian* 
of  that  time,  the  examples  of  cruelty,  df  which 
he  was  a  witness.  He  saw  the  slaves  dragged 
to  New  Cadiz,  to  be  marked  on  the  forehead 
and  on  the  arms,  and  to  pay  the  quint  to  the 
officers  of  the  crown.  From  this  port  the  In- 
dians were  sent  to  the  island  of  Hayti*,  or  Sfc. 

• 

*  "  Noi  pigliammo  dogento  e  qparanta  scalar  a  fra  maacbi 
e  femine,  piccoli  e  grand i.  Coaa  veraraente  molto  compas- 
aionevole  da  vedera  k  coodatta  di  quelle  meschine  creature, 
node,  stanche,  stropiate.  Le  infelici  madri  con  due  e  tre 
figlinoli  su  lo  spallc  e  in  collo,  colme  di  pianto  e  di  dolore* 
afflitte,  Iegati  tutti  da  corde  e  di  catene  di  ferro  al  collo,  aHe 
breccia,  e  alle  mani.  Si  coodacono  a  Cabagoa  6  tutti  si 
marchiano  in  faccia  e  su  le  braccia  con  forro  infocato,  aeg- 
nato  d'un  C  j  poi  gli  capitani  ne  fanoo  parte  a  soldati,  cbe 
gli  vendono,  e  ae  gli  giuocano  1'imo  con  altro.  Se  paga  il 
qninto  delle  perle,  del  oro  e  dei  schiavi  a  gli  ufjkiali  del  Re." 
Benaoni,  Hist:  del  Mondo  Nnovo,  1665,  p.  4,  7,  and  9.  It 
was  thus  that  the  Phoenicians  and  Carthaginians  formerly 
sought  for  slaves  in  Europe.     Heyne,  Opascula,  t.  Hi,  p.  63. 
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Domingo,  after  having  often  changed  masters, 
not  by  way  of  sale,  but  because  the  soldiers 
played  for  them  at  dice. 

The  first  excursion  we  made  was  directed  to- 
ward the  peninsula  of  Araya,  and  those  cona- 
tries  formerly  too  much  celebrated  for  the  slave- 
trade  and  pearl-fishery.    We  embarked  on  the 
Rio  Manzanares,  near  the  Indian  suburb,  on  tip 
19th  of  August,  about,  two  in  the  morning.  The 
principal  object  of  this  excursion  was  to. see  the 
ruins  of  the  castle  of  Araya,  to  examine  the  salt- 
works/  and  make  a  few  geological  observation 
on  the  mountains,  that  form  the  narrow  penin- 
sula of  Maftiquarez.    The  night  was ,  delight- 
fully cbol;  swarms  of  phosphorescent  insects  # 
glittered  in  the  air,  and  over  a  soil  covered  with 
sesuvium,  and  groves  of  mimosa,  that  bordered 
the  river.     We  know  how  common  the  glow- 
worm -f-  is  in  Italy,  and  in  all  the  south  of  Eu- 
rope;   but  the  picturesque  effect  it  produces 
cannot  be  compared  to  those  innumerable,  scat- 
tered,  and    moving  lights,   that  embellish  the 
nights  of  the  torrid  zone,  and  seem  to  repeat  on 
the  earth,  along  the  vast  extent  of  •  the  savan- 
nahs, the  spectacle  of  the  starry  vault  of  the 
sky. 
When,  on  descending  the  river,  we  drew  near 

*  Elater  noctilucus. 
t  JLampyris  italica,  1.  noctiluca.    . 
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some  plantations,  or  charas,  we  saw  bonfires 
kindled  by  the  negroes  ;  a  light  and  undulating 
smoke  rose  to  the  tops  of  the  palm  trees,  and 
gave  a  reddish  color  to  the  disk  of  the  Moon. 
It  was  on  a  Sunday  night*  and  the  slaves  were 
dancing  to  the  noisy  and  monotonous  music  of 
the  guitar.  The  people  of  Africa,  of  negro  race, 
have  an  inexhaustible  store  of  activity  and  gay- 
ety  in  their  character.  After  having  passed 
through  the  painful  labours  ot  the  week,  the 
slaves,  on  days  of  festival,  prefer  the  sounds  of 
music,  and  the  dance,  to  listless  sleep.  Let  us 
not  blame  this  mixture  of  carelessness  and  levity, 
which  softens  the  bitterness  of  a  life  full  of  pains 
and  sorrows ! 

The  bark  in  which  we  passed  the  Gulf  of  Ca- 
riaco  was  very  spacious.  Large  skins  of  the 
jaguar,  or  American  tiger,  were  spread  for  our 
repose  during  the  night.  We  had  scarcely  been 
two  months  under  the  torrid  zone,  and  our  or- 
gans were  already  become  so  sensible  to  the 
smallest  variation  of  temperature,  that  the  cold 
prevented  us  from  sleeping ;  while  to  our  sur- 
prise we  saw  that  the  centigrade  thermometer 
wag  as  high  as  21a8°.  This  observation,  well 
known  to  those  who  have  lived  a  long  time  in 
the  Indies,  is  worthy  the  attention  of  physiolo- 
gists. Bouguer  relates,  that,  when  he  reached 
the  summit  of  Montague  Pelee,  in  the  island  of 
Martinico,  he  and  his  companion  shook  with 
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cold,  though  the  heat  was  above  21*5  degrees  ♦ 
In  reading  the  interesting  narrative  of  Captain 
JJligh,  who,  in  consequence  of  a  mutiny  on 
board  the  Bounty,  was  forced  to  make  a  voyage 
of  twelve  hundred  leagues  in  an  open  boat,  we 
Bee,  that  this  navigator,  in  the  tenth  and  twelfth 
degrees  of  south  latitude,  suffered  much  more 
from  cold  than  from  hunger  *f\  During  our  abode 
at  Guayaquil,  in  the  month  of  January,  1803,  we 
observed,  that  the  natives  covered  themselves, 
anjcl  complained  of  the  cold,  when  the  ther- 
mometer sunk  to  23*8°,  while  the  heat  appear- 
ed suffocating  at  30*5°.    Six  or  seven  degrees 

#  Figure  de  la  Tern,  p.  liv.  The  height  of  tbja  summit is 
786  toises,  according  to  Dupuget ;  and  000  tosses,  according 
to  Mr.  La  Blond.  This  elevation  consequently  ia  not  con- 
siderable enough,  to  cause  a  feeling  of  cold,  as  at  Chimbo- 
rezo  and  Pichincba,  by  the  smaller  quantity  of  oxygen  in- 
haled by  the  lungs  from  a  dilated  air.  If  the  barometer,  (at 
10'2o  temperature)  keeps  at  the  top  of  the  Modtagne  Pelee 
at  24  inches  2  lines  (Le  Blond*  Pay.  aux  /ivtilU*  et  data 
r  Amerique  MSridionale,  t  i,  p.  87),  the  absolute  height  of 
this  point  is  000  toises,  according  to  the  rule  of  Mr.  Laplace; 
supposing  at  the  level  of  the  sea  the  height  of  the  mercury 
28  inches  1  line,  and  the  thermometer  at  twenty- five  degrees. 

f  Bligh's  Voyage  to  the  South  Sea,  translated  by  SAolels, 
p.  205  and  810.  The  crew  io  the  boat  were  often  wet  by 
the  waves ;  but  we  know,  that  in  this  latitude,  the  tempe- 
rature of  the  sea  water  cannot  be  below  twenty-three  degrees, 
and  that  the  cold  produced  by  evaporation  is  inconsiderable 
during  the  night,  when  the  temperature  of  the  air  seldom 
exceeds  twenty-five  degrees. 
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were  sufficient  to  cause  the  opposite  sensa- 
tions of  cold  and  heat,  because  on  these  coasts 
of  the  South  Sea  the  habitual  temperature  of 
the  atmosphere  is  twenty-eight  degrees.  The 
humidity,  which  modifies  the  conducting  power 
of  the  air  for  heat,  contributed  greatly  to  these 
impressions.  In  the  port  of  Guayaquil,  as  every 
where  else  in  the  low  regions  of  tbe  torrid  zone, 
the  weather  grows  cool  only  from  storms  of  rain: 
and  I  have  observed,  that,  when  the  thermome- 
ter sinks  to  23*8°,  De  Luc's  hygrometer  keeps 
up  to  fifty  and  fifty-two  degrees  * ;  it  is,  on  the 
contrary,  at  thirty-seven  degrees  ^  in  a  tempera* 
ture  of  30*5°.  At  Cumana,  in  very  heavy  show- 
ers, we  hear  in  the  streets ;  que  hielo  I  estoy 
emparamado  J ;  though  the  thermometer  exposed 

*  85-8*  and  80*4°  of  Saussaro's  hygrometer. 

t  73°  Saussure. 
X  "  Wkai  an  icy  cold!  I  stiver  as  if  1  was  on  the  top  of  the 
mountains."  The  provincial  word  emparamarse  can  be  trans* 
lated  only  by  a  very  long  periphrasis.  Paramo,  io  Peruvian 
puna,  is  a  denomination  found  on  all  the  maps  of  Spanish 
America.  In  the  colonies  it  signifies  neither  a  desert  nor  a 
heath,  bat  a  mountainous  place  covered  with  stunted  trees, 
exptaed  to  the  winds,  and  in  which  a  damp  cold  perpetually 
reigns.  Under  the  torrid  zone,  the  paramoes  are  generally 
from  one  thousand  six  hundred  to  two  thousand  toises  high. 
Snow  often  falls  on  them,  but  it  remains  only  a  few  hours  ; 
for  wc  must  not  .confound,  as  geographers  often  do,  the 
words  paramo  and  puna  with  that  of  nevado,  in  Peruvian 
riiticapaf  a  mountain  which  enters  into  the  limits  of  the  per- 
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to  the  rain  sinks  only  to  21*5°.  From  the  wboe 
of  these  observations  it  follows,  that  between 
the  tropics,  in  plains  where  the  temperature  of 
the  air  is  in  the  day  time  almost  invariably 
above  twenty-seven  degrees,  warmer  clothing 
daring  the  night  is  requisite,  whenever  in  a 
damp  air  the  thermometer  sinks  four  or  five 
degrees. 

We  landed,  about  eight  in  the  morning,  at 
the  point  of  Araya,  near  the  new  salt-works.  A 
solitary  house  stands  in  a  plain  destitute  of 
vegetation,  near  a  battery  of  three  guns,  which 
is  the  only  defence  of  this  coast,  since  the  des- 
truction of  the  fort  of  St.  James's.  The  inspec- 
tor of  the  salt-works  passes  his  life  in  p  ham- 
mock, whence  he  issues,  his  orders  to  the  work- 
men ;  a  boat  belonging  to  the  king  (la  lancha 
del  re)  brings  him  every  week  his  provision 
from  Comana.  It  is  surprising  that  a  salt- 
work,  which   formerly  excited  the  jealousy  of 

petual  snows.  These  notions  are  highly  interesting  to  geo- 
logy, and  the  geography  of  plants ;  because,  in  countries 
where  no  height  has  been  measured,  we  may  form  an  exact 
idea  of  the  least  height  to  which  the  Cordilleras  rise,  in  look- 
ing into  the  map  for  the  words  paramo  and  ncvado.  As  the 
paramoes  are  almost  continually  enreloped  in  a  cold  and 
thick  fog,  the  people  say,  at  Santa  Fe,  and  at  Mexico,  cae  as 
paramto,  when  a  thick  small  rain  falls,  and  the  temperature 
of  the  air  sinks  considerably.  From  paramo  has  been  made 
emparamarse,  to  be  as  cold  as  if  wc  were  on  the  ridge  of  the 
Andes. 
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the  English,  Dutch,  and  other  maritime  pow- 
ers, has  not  given  rise  to  a  village,  or  even  a 
farm ;  a  few  huts  only  of  poor  Indian  fisher- 
men are  found  at  the  extremity  of  the  point  of 
Araya. 

We  see  at  the  same  time,  from  this  spot,  the 
islet  of  Cubagua,  the  lofty  hills  of  Margaretta, 
the  ruins  of  the  castle  of  St.  Jago,  the  Cerro  tie 
la  Vela,  and  the  calcareous  chain  of  the  Ber- 
gantin,  which  bounds  the  horizon  toward  the 
south.  I  availed  myself  of  this  view,  to  take 
the  angles  between  these  different  points,  from 
a  basis  of  four  hundred  toises,  which  I  measur- 
ed between  the  battery  and  the  hill  called  the 
Penna.  As  the  Cerro  de  la  Vela,  Bergantin,  and 
the  castle  of  St.  Antonio  at  Cumana,  are  equally 
visible  from  the  Punta  Arenas,  situate  to  the 
west  of  the  village  of  Maniquarez,  the  same  objects 
were  employed  for  an  approximate  determina- 
tion of  the  respective  positions  of  several  points, 
which  are  laid  down  in  the  mineralogical  chart 
of  the  peninsula  of  Araya.  It  follows  from  these 
data,  that  the  mere  of  the  old  salt-works  is  nearly 
in  10°  33*.  The  difference  of  longitude  between 
Cufnana  and  the  new  salt-works  is,  according  to 
Mr.  Fidalgo,  5'  34".  I  found  the  same  difference 
by  the  time-keeper*.  The  horary  angles  were  ex- 
act to  three  or  four  ,seconds  nearly ;  but  I  have 

*  AitroD.  Observ.  ?ol.  i#p.  6,  No.  17. 
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no  confidence  in  the  chronometrical  result,  be- 
cause the  difference  of  time  amounted  only  to  a 
few  seconds,  and  the  gain  of  the  watch  on  mean 
time  at  Cumana  could  not  be  verified  immediate- 
ly after  my  return,  but  only  four  days  later. 

The  abundance  of  salt  *  contained  in  the  pe- 
ninsula  of  Araya  was  already  known  to  Alonzo 
Ninno-f-,  when,  following  the  steps  of  Columbus, 
Ojeda,  and  Amerigo  Vespucci,  he  visited  these 
countries  in  1499.  Though  of  all  the  people  on 
the  Globe  the  natives  of  America  are  those  who 
consume  the  least  salt,  because  they  scarcely 
eat  any  thing  bnt  vegetables,  it  nevertheless  ap- 
pears, that  the  Guayqiierias  already  dug  into  the 
clayey  tod  nmribtiferous  soil  of  Punta  Arenas. 
Even  the  brine-pi**,  Which  are  now  called  new, 
and  which  are  sftiihte  at  the  extremity  of  Cape 
Araya,  had  been  worked  at  very  early  periods. 
The  Spaniards  settled  at  first  at  Cubagna,  and 
soon  after  on  the  coasts  of  Cumana,  worked  from 
the  beginning  of  the  sixteenth  century  the  salt 
marshes,  which  stretch  away  in  the  form  of  a 
mere  to  the  north  of  Cerro  de  la  Vela.  As  at 
that  period  the  peninsula  of  Araya  had  no  settled 
population,  the  Dutch  availed  themselves  of  the 
natural  riches  of  a  soil,  which  appeared  a  pro- 
perty common  to  all  nations.     In  our  days,  each 

•  Muriat  of  soda, 
t  Caalin,  Hist,  chorografica,  p.  123. 
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colony  has  it's  own  salt-works  and  navigation  is 
so  much  improved,  that  the  merchants  of  Cadiz 
can  send  at  small  expence  salt  from  Spain  and 
Portugal,  to  the  southern  hemisphere,  a  distance 
of  1900  leagues,  to  cure  meat  at  Monte  Video 
and  Buenos  Ayres.  These  advantages  were  un- 
known at  the  time  of  the  conquest ;  colonial  in- 
dustry had  then  made  so  little  progress,  that  the 
salt  of  Araya  was  carried  at  great  expence  to 
the  West  India  islands,  Carthagena,  and  Porto- 
bello  *.  In  1 605,  the  court  of  Madrid  sent  arm- 
ed ships  to  Punta  Araya,  with  orders  to  station 
themselves  there,  and  expel  the  Dutch  by  force 
of  arms.  The  Dutch,  however,  continued  to 
carry  on  a  contraband  trade  in  salt  till,  in  1622, 
a  fort  was  built  near  the  salt-works,  that  after- 
ward became  celebrated  under  the  name  of  the 
Castillo  de  Santiago,  or  of  the  Heal  Fuerza  de 
Araya*  The  great  salt-marshes  are  laid  down 
on  the  oldest  Spanish  maps,  sometimes  as  a  bay, 
and  at  other  times  as  a  mere.  Laet,  who  wrote 
his  Orbis  Novus  in  1633,  and  who  had  some  ex- 
cellent notions  respecting  these  co<ists,  expressly 
states,  that  the  mere  was  separated  from  the  sea 
by  an  isthmus  above  the  level  of  high  water.  In 
1726,  an  extraordinary  event  destroyed  the  salt- 
works of  Araya,  and  rendered  the  fort,  the  con- 


*  MSS.  of  the  archives  of  Cumana.  (Informcs  kechos  sobrc 
la  biahna  nutva.) 
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struction  of  which  had  cost  more  than  a  million 
of  piastres,  useless.  An  impetuous  hurricane 
took  place,  which  was  a  very  rare  phenomenon 
in  these  regions,  where  the  sea  is  in  general  as 
calm  as  the  water  in  our  large  rivers.  The 
waves  overflowed  the  land  to  a  great  extent ; 
and  by  the  effect  of  this  irruption  of  the  ocean 
the  salt-lake  was  converted  into  a  gulf  several 
miles  in  length.  Since  this  period,  artificial 
reservoirs,  or  pits,  (vasets)  have  been  formed, 
to  the  north  of  the  range  of  hills  which  sepa- 
rates the  castle  from  the  north  coast  of  the  pe- 
ninsula. 

The  consumption  of  salt  amounted  in  1799 
and  1800,  fa  the  two  provinces  of  Cumana  *  and 
Barcelona,  to  nine  or  ten  thousand  fanegas,  each 

*  At  the  period  of  my  voyage  the  government  of  Cam  ana 
comprehended  the  two  provinces  of  New  Andalusia  and  New 
Barcelona..  The  words  province  and  zoviernu,  or  government, 
of  Cumana,  are  consequently  not  synonimous.  A  Catalan, 
Juan  de  Urpin,  who  had  been  by  turns  a  canon,  doctor  of 
laws,  counsellor  at  law  in  St  Domingo,  and  private  soldier 
in  the  castle  of  A  ray  a,  founded,  \n  1636,  the  city  of  New 
Barcelona,  and  attempted  to  give  the  name  of  New  Catalonia 
(Nueva  Cathalunna)  to  the  province,  of  which  this  newly 
constructed  city  became  the  capital.  This  attempt  was  fruit- 
less ;  and  it  is  from  the  capital  that  the  whole  province  took 
it's  name.  Since  my  departure  from  America,  it  has  been 
raised  to  the  rank  of  a  Goviemo,  In  New  Andalusia,  the  In- 
dian name  of  Cumana  has  prevailed  over  those  of  Nueva  To* 
ledo  and  Nueva  Cordoba,  which  we  find  on  the  maps  of  tA& 
set etitecnth  century. 
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sixteen  arrobas,  or  four  hundred  weight.  This 
consumption  is  very  considerable,  and  gives,  if 
we  deduct  from  the  total  population  fifty  thou- 
sand  Indians,  who  eat  very  little  salt,  sixty 
pounds  for  each  person.  In  France,  according 
to  Mr.  Necker,  twelve  or  fourteen  pounds  only 
are  reckoned ;  and  this  difference  must  be  attri- 
buted to  the  quantity  of  salt  employed  in  curing 
meat.  Salt  beef,  called  tasajo,  is  the  most  im- 
portant article  of  export  from  Barcelona.  Of 
nine  or  ten  thousand  fanegas  furnished  by  the 
two  provinces  united,  three  thousand  only  are 
produced  by  the  salt  works  of  Araya  ;  the  rest 
is  extracted  from  the  sea-water  at  the  Morro 

4 

of  Barcelona,  at  Pozuelos,  at  Piritu,  and  in  the 
Golfo  Triste.  In  Mexico,  the  salt-lake  of  Pen- 
non Blanco  alone  furnishes  yearly  more  than 
two  hundred  and  fifty  thousand  fanegas  of  un- 
pu  rifled  salt  *. 

The  province  of  Caraccas  possesses  fine  salt- 
works at  Los  Roques ;  that  which  formerly  ex- 
isted at  the  small  island  of  Tortuga,  where  the 
soil  is  strongly  impregnated  with  muriat  of  soda, 
was  destroyed  by  order  of  the  Spanish  govern- 
ment. A  canal  was  made,  by  which  the  sea  has . 
free  access  to  the  salt-marshes.  Foreign  na- 
tions, who  have  colonies  in  the  West  Indies,  fre- 
quented this  uninhabited  island ;  and  the  court 

*  New  Spain,  vol.  ii,  p.  562  and  695. 
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of  Madrid,  from  views  of  suspicious  policy,  was 
apprehensive,  that  the  salt-works  of  Tortoga 
would  have  given. rise  to  settlements,  by  means 
of  which  an  illicit  trade  would  have  been  carried 
on  with  Terra  Firma. 

The  royal  administration  of  the  salt-works  of 
Araya  dates,  only  from  the  year  1792.    Before 
that  period  they  ^were  in  the  hands  of  Indian 
fishermen,  who  manufactured  salt  at  their  plea- 
sure, and  sold  it,  paying  the  government  the 
moderate  sum  of  three  hundred  piastres.     The 
price  of  the  fanega  was  then  four  reals* ;  but  the 
salt  was  extremely  impure,  gray,  mixed  with 
earthy  particles*  and  surcharged  with  muriat  and 
sulphat  of;  magnesia.    As  the  manufacture  or 
labor  of  the  salt-makers  was  also  carried  on  in 
the  most  irregular  manner,  salt  was  Often  want- 
ed for  curing  meat  and  fish  ;  a  circumstance  that 
has  a  powerful  influence  in  these  countries  oo 
the  progress  of  industry,  as  the  lower  class  of 
people  and  the  slaves  live  on  fish,  and  a  small 
portion  of  tasajo.     Since  the  province  of  Cuma- 
na  has  become  dependant  on  the  intendancy  of 
Caraccas,  the  sale  of  salt  is  under  the  excise  ; 
and  the  fanega,  which  the  Guayquerias  sold  at 

*  In  this  narrative,  as  well  at  in  the  Political  $ssay  oe 
New  Spain,  all  the  prices  are  reckoned  in  piastres,  and  silver 
reals  (reales  dt  plat  a).  Eight  of  these  reals  are  equivalent 
to  a  piastre,  or  one  hundred  and  five  sous,  French  money  [4#. 
Aid.  English].     Nouv.  Esp.  vol.  ii,  p.  519,  610,  and  806. 
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half  a  piastre,  cost*  a  piastre  and  a  half  *.  This 
augmentation  of  price  is  slightly  compensated 
by  a  greater  parity  of  the  salt,  and  by  the  faci- 
lity with  which  the  fishermen  and  farmers  Cap 
procure  it  in  abundance  during  the  Whole 
year.  The  salt-works  of  Araya  yielded  the  trea- 
sury in  1799  a  clear  incomb  of  eight  thousand 
piastres. 

From  these  statistical  accounts  it  results,  that 
the  manufacture  of  salt  is  of  no  great  import- 
ance, considered  as  a  bratich  of  industry;  It  is 
more  worthy  our  attention  on  account  of  the  na- 
ture of  the  soil,  which  contains  the  sah-marshtt. 
In  order  to  have  a  clear  idea  of  the  geological 
connection  of  this  muriatiferotis  soil  with  the 
rocks  of  more  ancient  formation,  we  shall  take  a 
general  view  of  the  neighbouring  mountains  of 
Cumana,  and  those  of  the  jteninsula  of  Arayfc, 
and  the  island  of  Margaretta. 

Three  great  parallel  chains  extend  themselves 
from  east  to  west.  The  two  most  northerly  chainb 
are  primitive,  and  contain  the  mica-slates  of 
Macanao,  and  the  valley  of  San  Juan,  of  Mani- 
quarez,  and  of  Chuparipari.  These  we  shall 
distinguish  by  the  names  of  Cordillera  of  the 
island  of  Mar  gar  et to,  and  Cordillera  of  Araya. 

*  The  fanega  is  sold  to  those  Indians  and  fishermen  who 
do  not  pay  the  duties  (icrcchos  rtalcs),  at  Punta  Araya  for 
six,  at  Cumana  for  eight  reals.  The  prices  to  the  other  tribes 
are,  at  Araya  ten,  at  Cumana  twelve  reals. 

2n2 
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The  third  chain,  the  most  southerly  of  the  whofe, 
the  Cordillera  of  Bergantin  and  of  Cocollar,  coo- 
tains  rocks  only  of  secondary  formation  ;  and, 
what  is  remarkable  enough,  though  analogous 
to  the  geological  constitution  of  the  Alps  to  the 
west  of  St.  Gothard,  the  primitive  chain  is  much 
less  elevated  than  that  which  was  composed  of 
secondary  rocks  *.  The  sea  has  separated  the 
two  northern  Cordilleras,  those  of  the  island  of 
Margaretta,  and  the  peninsula  of  Araya  ;  and 
the  small  islands  of  Coche  and  of  Cubagua*  are 
remnants  of  the  land  that  was  submerged.  Far- 
ther to  the  south,  the  vast  gulf  of  Cariace 
stretches  away,  like  a  longitudinal  valley  form- 
ed by  the  irruption  of  the  ocean,  between  the 
two  links  of  Araya  and  Cocollar,  between  the 
mica-slates  and  the  Alpine  limestones.  We 
shall  soon  see,  that  the  direction  of  the  strata, 
very  regular  in  the  first  of  these  rocks,  is  not 
quite  parallel  to  the  general  direction  of  the  gulf. 
In  the  high  Alps  of  Europe,  the  great  longitudi- 

*  Id  New  Andalusia,  the  Cordillera  of  Cocollar  no  where 
contains  primitive  rocks.  If  these  rocks  form  the  nucleus  of 
this  link,  and  rise  above  the  level  of  the  neighbouring  plains, 
which  is  scarcely  probable,  we  must  suppose,  that  they  are  si 
covered  with  lime-stone  and  sand-stone.  In  the  Swim  Alps, 
on  the  contrary,  the  link  which  is  designated  under  the  too 
vague  denomination  of  lateral  and  calcareous  link,  contain* 
primitive  rocks,  which,  according  to  the  valuable  observation* 
of  JBscber  and  Leopold  von  JBuch,  are  often  visible  to  the 
height  of  eight  hundred  or  a  thousand  toiscs. 
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tial  valley  of  the  Rhone  also  sometimes  cuts  *  at 
an  oblique  angle  the  calcareous  banks  in  which 
it  has  been  excavated. 

The  two  parallel  links  of  Araya  and  Cocollar 
were  connected,  to  the  east  of  the  town  of  Cari- 
aco,  between  the  lakes  of  Campoma,  and  Puta- 
quao,  by  a  kind  of  transverse  dyke,  which  bears 
the  name  of  Cerro  de  Meapire  ;  and  which  in 
distant  times,  by  resisting  the  impulse  of  the 
waves,  has  hindered  the  waters  of  the  gulf  of 
Cariaco  from  uniting  with  those  of  the  gulf  of 
Paria.  Thus,  in  Switzerland  the  central  chain, 
that  which  passes  by  the  Col  de  Ferrex,  Simplon, 
St.  Gothard,  and  Spluegen,  is  connected  on  the 
north  and  the  south  to  two  lateral  chains,  by  the 
mountains  of  Furca  and  Maloya.  It  is  pleasing 
to  recall  to  mind  those  striking  analogies,  which 
are  extybited  in  both  continents  by  the  external 
structure  of  the  Globe. 

The  primitive  chain  of  Araya  ends  abruptly  in 
the  meridian  of  the  village  of  Maniquarez.  We 
shall  presently  show,  that  thirty-four  leagues  to 
the  west  it's  continuation  is  found  in  the  gneiss  of 
the  Silla  of  Caraccas,  and  in  the  granite  of  Las 
Trincheras  :  we  here  confine  ourselves  to  what, 
immediately  relates  to  the  environs  of  Cumana. 
The  western  slope  of  the  peninsula  of  Araya,  as 
well  as  the  plains  in  the  midst  of  which  the  cas- 

*  Near  Sitten  (ALpioa,  t.  iv,  p.  295.  Bernoulli,  G.eogn. 
Uebcrsicht  der  Schweiz,  P* 
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mixed;  the  oysters  and  pectiniteS  are  some* 
times  arranged  in  families.  The  whole  are 
easily  detached,  and  their  interior  is  filled  with 
fossil-  madrepores  and  cellapores  (cellulaxres). 
Formerly,  on  examining  the  banks  of  sand- 
stone, which  at  the  northern  extremity  of  Punta 
Araya  are  frequently  bathed  by  the  sea,  I  had 
thought,  that  sortie  univalve  shells,  resembling 
the  genus  helix,  and  mixed  with  sea  bivalve 
shells,  belonged  to  the  fluviatile  species  *.  This 
mixture  is  in  fact  found  -f-  in  the  lime-stone  of 
very  recent  formation,  that  covers  the  chalk  in 
the  basin  of  Paris ;  but  in  order  to  verify  a  fact 
so  important,  we  should  have  under  our  eyes 
the  fossile  shells  of  Araya  £,  and  examine  them 
anew  with  that  scrupulous  exactness,  which  has 
been  recently  followed  in  this  kind  of  investiga- 
tion by  Messrs.  Lamarck,  Cuvier,  and  Brong- 
niart. 

-  We  have  just  mentioned  the  mica-slates  of 
Maniquartfz  and  of  Chuparipari ;  the  formation 
of  the  Alpine  limestone  of  Punta  Delgada,  and 
of  Cocollar  ;  and  that  of  sandstone,  of  calca- 

*  Reuss,  Lehrbuch  der  Geognosie,  t.  ii,  p.  441 . 

t  According  to  the  interesting  observation  of  Mr.  Bendan. 
(See  Cuvier  and  Brongniart,  1.  c.  p.  89.) 

I  Specimens  of  sand-stone,  or  sbelly  breccia  of  Araya,  are 
found  among  tbe  geological  series,  which  I  sent  in  1800  to 
the  collection  of  the  king  of  Spain  at  Madrid.  There  are 
none  of  them  in  the  collections  which  we  have  deposited  at 
Berlin,  and  at  Paris. 
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reous  breccia,  and  very  recent  compact  lime- 
stone, which  is  found  united  at  the  western 
extremity  of  Punta  Araya,  as  well  as  at  the 
castle  of  St.  Antonio  at  Cumana.  We  have  now 
to  speak  of  a  fourth  formation,  which  probably 
reposes  *  on  the  calcareous  sandstone  of  Araya, 
I  mean  the  muriatiferous  clay. 

This  clay,  hardened,  impregnated  with  petro- 
leum, and  mixed  with  lamellar  and  lenticular 
gypsum,  is  analogous  to  the  salzthon,  which1  in 
Europe  accompanies  the  sal  gem  of  Berchtesga- 
den,  and  in  South  America  -f-  that  of  Zipaquira. 
It  is  generally  of  a  smoke  gray  color,  earthy, 

*  I  would  with  mineralogical  travellers,  to  examine 
more  particularly  the  Cerro  de  la  Vela,  The  lime-atone  of 
the  Pennas  Negras  reposes  on  a  slate*clay,  mixed  with 
quartsose  sand ;  but  there  is  no  proof  of  the  muriatiferous 
clay  of  the  salt  works  being  of  a  more  ancient  formation  than 
this  slate-clay,  or  of  it*s  alternating  with  banks  of  sand-stone; 
No  well  having  been  dug  in  these  countries,  we  can  have  no 
information  respecting  the  superposition  of  the  strata;  The 
banks  of  calcareous  sand-stone,  which  are  found  at  the 
mouth  of  the  salt  lake,  and  near  the  fishermen's  huts  on  the 
coast  opposite  Cape  Macaoo,  appeared  to  me  to  lie  beneath 
the  muriatiferous  clay. 

(*  Near  Santa  Fe  de  Bogota,  this  formation  of  m*riatiferou$ 
day,  long  neglected  in  the  systems  of  geognosy,  characterises 
the  gem  salt  more  than  the  ancient  secondary  gypsum  (aelte- 
rer  Flozgy ps)  which  reposes  on  the  techiiein,  or  Alpine  cal- 
careous stone,  as  I  have  shown  in  1798,  in  my  work  on  the 
Moffettes  of  the  Mines.    (Ueber  die  unterirdisohen  Gasarten, 

P-143.) 
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and  friable ;  but  it  encloses  more  solid  masses  of 
a  blaefcfsfr  brown,  of  a  scbistoee,  and 


eoncboid&l  fraettue.  These  fragments,  from 
tikx  to  tight  inches  leng,  h&W  an  angular  form. 
Wb&B  Ihey  are  very  waatt,  they  give*  the  day* 
p^rphyrdidal  AppetoaiiW:  W«  fiad  dtesemittat- 
ed  in  it,  as  we  hsMfe  atattuty  observed*  either  in 
n*ste><k«iti  tafeH  vein*,  iseletfifle,  and  ftometibies, 
ttjoWgbdeldoiti,  fibixWe  gyptaik  It »  «mai*- 
Ate  eB^gb,  that  thfc  Mhrfttni  of  day,  as  wad 
ai^'HHiibrtf  pttreg6to8ri«^dtb^^^«f^ 
ft  Bfttopdi ?  scarcely  ^e^r  Contain  shelly  wfflte 
the  hicks"  adjacent  offer  them  In  great  abun- 
dance. 

Although-  the  muriat  of  soda  is  not  found 
visible  to  the  eye  in  the  clay  of  Araya,  we  can- 
not doubt  of  it's  existence.  It  discovers  itself 
in  large  crystals,  if  we  sprinkle  the  mass  with 
rain  water,  and  expose  it  tp  the  Sun.,  The  mere 
to  the  east  of  the  castle  of  San  Jago  exhibits  all 
the  phenomena,  which  have  been  observed  in  the 
salt  lakes  of  Siberia,  described  by  Lepechin, 
Gmelin,  and.  Pallas.  This  mere  receives  how- 
ever only  the  rain  waters,  which  filter  through 
the  banks  of  clay,  and  unite  at  the  lowest  point 
of  the  peninsula.  While  the  mere  served  as  a 
salt-work  to  the  Spaniards  and  the  Dutch,  it  did 
not  communicate  with  the  sea ;  at  present  this 
communication  bas  been  interrupted,  anew,  by 
placing  faggots  at  the  place  where  the  watess  of 
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the  ocean  had  made  an  irruption  in  1726.  After 
great  droughts,  crystallised  and  very  pure  muriat 
of  soda,  in  masses  of  three  or  four  cubic  feet,  are 
Still  drawn  from  time  to  time  from  the  bottom 
of  the  mere.  The  salt  waters  of  the  lake,  ex- 
posed to  the  heat  of  the  8un,  evaporate  at  their 
surfece;  cruste  of  salt,  formed  in  a  saturated 
solution,  fell  to  the  bottom :  and  by  the  attrac- 
tJbfi'  between  crystals  of  a  similar  nature  and 
Jfon&,the  cr^telHie*!  masse*  daity  augment./  It 
is  gfeaftMliy  Observed,  that  the  water  te  brackish 
#Wrevfef  meres  ire  formed-  ft*  clayey  ground. 
It  is  true^  that  for  the  new  salt  work,  near  the 
battery  of  Aray  a,  the  seaw&ter  Is  received  into 
pits,  as  in  the  salt  mslrshte  of  the  south  of 
$ran<% ;  but  in  the  island  of  Margaretta,  near 
Pampatar,  salt  is  manufactured  by  employing 
only  fresh  water,  with  which  the  muriatiferouS 
day  has  been  lbrivated. 

We  must  not  cofcfound  the  salt  disseminated 
in  these  clayey  soite  with  that  contained  in  the' 
sands  of  the  seashore,  which  are  advantageously 
worked  on  the  coasts  of  Normandy  *.  These 
phenomena,  considered  in  a  geognostical  point 
of  view,  have  scarcely  any  thing  in  common. 
Ihave  seen  mudatiferous  clay  at  the  level  of  the 
ocean  at  Punta  Arty  a,  and  at  two  thousand 
toises  height  in  the  Cordilleras  of  New  Grenada. 

*  In  the  bay  of  Arranches,  and  in  many  other  parts  of 
Europe.     Chaptal,  Chimie  appliquee  aux  Arts,  t  iv,  p.  161. 
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If  in  the  former  of  these  spots  it  lies  on  a  very 
recent  shelly  breccia,  it  forms  on  the  contrary 
in  Austria,  near  Ischel,  a  considerable  stratum  * 
in  the  Alpine  lime-stone,  which,  though  equally 
posterior  to  the  existence  of  organized  beings 
pn  the  Globe,  is  nevertheless  of  high  antiquity, 
as  is  proved  by  the  great  number  of  rocks  with 
which  it  is  covered.  We  shall  not  call  in  ques- 
tion, that  gem  salt,  either  pure  +  or  mixed  with 

m  & 

pmriatiferous  clay  J,  may  have  been  deposited 
by  an  ancient  sea ;  but  every  thing,  evinces,  thai 
it  was  formed  during  an  order  of  things,  that 
bears  no  resemblance  to  that  in  which  the  sea 
at  present,  by  a  slower  operation,  deposits  a  few 
particles  of  muriat  of  soda  cm  the  sands  of  our 
shores.  In  the  same  manner  as  sulphur  and 
coal  belong  to  periods  of  formation  very  remote 
from  each  other,  the  gem  salt  is  also  found 
sometimes  in  transition  gypsum  $,  sometimes  in 
the  Alpine  lime-stone  ||,  sometimes;  in  a  muria- 
tiferous  clay  lying  on  a  very  recent  sand-stone^, 

•  Bucb.  Geognost.  Beobachtangen,  t.  i,  p.  188, 

f  Those  of  Wieliczka  and  of  Peru. 

X  That  of  Hallein,  Ischl,  and  Zipaqaira. 

§  Uebergangsgyps,  in  the  transition  slate  of  White  Alley 
[TAlle  Blanche],  and  between  the  granwacke  and  black  tran- 
sition lime-stone  near  Bex,  below  the  Dent  de  Chamossaire, 
according  to  Mr.  Ton  Bach. 

||  At  Hall  in  the  Tyrol. 

%  AtPunta  Araya. 
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and  lastly,  sometimes  in  a  gypsum  *  posterior  to 
the  chalk. 

*  Gypsum  of  the  third  formation  among  the  secondary 
gypsums.  The  first  formation  contains  the  gypsum,  in  which 
are  found  the  brine-springs  of  Thuringia,  and  which  is  placed 
either  in  the  Alpine  lime-stone  or  zechstein,  to  which  it  essen- 
tially belongs  (Freiesleben,  Geognost.  Arbeiten,  t  ii,  p.  121 .) 
or  between  the  zechstein  and  the  lime-stone  of  the  Jura,  or 
between  the  zechstein  and  the  new  sand-stone.  It  is  the 
ancient  gypsnm  of  secondary  .  formation  of  Werner's  school 
(aelterer  floezgypsj,  which  we  almost  preferably  call  muriafy 
ferous  gypsum.  The  second  formation  is  composed  of  fibrous 
gypsum,  placed  either  in  the  molasse,  or  new  sand-stone,  or 
between  this  and  the  upper  lime-stone.  It  abounds  in  com- 
mon clay,  which  differs  essentially  from  the  salsthon  or  muri- 
atiferous  clay.  The  third  formation  of  gypsum  is  more  recent 
than  chalk.  To  this  belong  the  bony  gypsum  of  Paris  ;  and, 
as  appears  from  the  researches  of  Mr.  Steffens  (Geogn. . 
Aufsatsze,  1810,  p.  142),  the  gypsum  of  Segeberg,  in  Hol- 
stein,  in  which  gem  salt  is  sometimes  disseminated  in  very 
small  nests  (Jenaische  Litteratur-aseitung,  1813,  p.  100).  The 
gypsum  of  Paris,  lying  between  a  cerite  limestone,  which 
covers  chalk,  and  a  sand-stone  without  shells,  is  distinguished 
by  fossile  bones  of  qoadrupedes,  while  theSegeberg  and  Lone- 
bourg  gypsums,  the  position  of  which  is  more  uncertain,  are 
characterized  by  the  boracits  which  they  contain.  Two 
other  formations,  far  anterior  to  the  three  we  have  just  men- 
tioned, are  the  transition  gypsum  (uebergangsgypsj  of  Aigle, 
and  the  primitive  gypsum  (urgyps)  of  the  valley  of  Canaria, 
near  Airolo.  I  flatter  myself,  that  I  may  render  some  service 
to  the  small  number  of  geologists,  who  prefer  the  knowledge 
of  positive  facts  to  speculation  on  the  origin  of  things,  in 
furnishing  them  with  materials,  from  which  they  may  gene- 
their  ideas  on  the  formation  of  the  rooks  in  both  hemi- 
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The  new  gait  works  of  Arayfc  have  five  raer» 
voire,  or  pits,  the  largest  of  which  have  ft  rtgukfcr 
form,  and  two  thousand  three  hundred  square 
toises  surface.     Their  mean   depth   is   eight 
inches.    Use  is  made  both  of  the  rain  water*, 
which,  by  filtration  collecfe  at  the  lowest  part  of 
the  plain,  and  of  the  water  of  the  sea,  which 
enters  by  canals,  or  marteUibres,  when  the  flood 
tide  is  favoured  by  the  winds.    The  situation  of 
these  salt  works  is  less  advantageous,  than  that 
of  the  mere.    The  waters  which  fall  into  the 
latter  pass  over  steeper  slopes,  washing  a  greater 
extent  of  ground.     The  natives  make  use  of 
hapd  pumps  to  convey  the  seawater  from  one 
principal  reservoir  into  the  pits.    It  would  ne- 
vertheless be  easy  enough  to  employ  the  wind 
as  the  moving  power,  since  the  breeze  always 
blows  strong  on  these  coasts.  The  earth  already 
washed  is  never  carried  away  here,  as  is  the  cus- 
tom from  time  to  time  in  the  island  of  ]VJ arga- 
retta ;  nor  have  wells  been  dug  in  the  muriati- 
ferous  clay,  to  find  strata  richer  in  rauriat  of 
soda.    The  saltmen  generally  complain  of  want 
of  rain ;  and  in  the  new  salt  works  it  appears  to 
me  difficult  to  determine,  what  is  the  quantity 

inheres.  Tbe  relative  antiquity  of  the  formations  is  the  prior 
cipal  object  of  a  science,  which  if  to  render  us  acquainted 
With  the  construction  of  the  Globe;  that  is  to  say,  the  nature 
and  superposition  of  the  stony  strata,  which  constitute  the 
exterior  crust  of  our  planet. 


qtf  sal**  fthpt  is  owing  solely  to  the,  waters  of  the 
sea.  The  natives 'estimate  it  at  a  sixth  of  the 
total  produce.  The  evaporation  is  extremely 
strong,  and  favoured  by  the  constant  motion  of 
the  air ;  so  that  the  salt  is  collected  in  eighteen 
or  twenty  days  after  the  pits  are  filled.  We 
ibnnd*  the  temperature. of  the  salt  water  in  the 
fix*  32'5°,  while  the  air  in  the  shade  was  27' 2°, 
and  the  mid  on  the  coast  at  six  inches  depth, 
42*5°.  We  were,  surprfefed  to  see,  that  the  thett- 
mometer  plunged  into  the  sea  rose  only  to  23*1°^ 
This  low  temperature  ^  is  owing  perhaps  to  the 
shoals,  which  surround  the  penitasula  of  Arayto* 
and  Vhe  island  of  Margaretta,  and  dn  the  edges 
of  which  the  lower  strata  of  water  mix  with  the 
waters  of  the  surface. 

Though  the  rauriaJt  of  soda  is  manufactured 
with  less  care  in  the  peninsula  of  A  ray  a  than  it 
the  salt  works  of  Europe,  it  is  nevertheless  purer, 
and  contains  less  of  earthy  muriate  and  sulphats. 
We  are  ignorant  whether  this  purity  may  be 
attributed  to  the  part  of  the  salt  which  is  fur- 
nished by  the  sea ;  for  though  it  is  extremely 
probable,  that  the  quantity  of  the  salt  dissolved 
in  the  waters  of  the  ocean  is  nearly  the  same  X 

*  Th*  19th  of  August,  1799,  at  three  io  the  ttfofmng. 

t  See  above,  page  144.  ..,.,-. 

$  With  the  exception  of  .the  Mediterranean  sett,  and  the 
regions  where  the  polar  ices  are  formed.  See  above?  $«  129, 
130 ;  and  vol.  i>  p.  94.    This  equality  id  the  aalfttess  of  the 
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under  every  zone,  it  is  not  less  uncertain,  whe- 
ther the  proportion  between  the  muriat  of  soda, 
the  muriat  and  sulphat  of  magnesia,  and  the 
sulphat  and  carbonat  of  lime  be  equally  inva- 


After  having  examined  the  salt  works,  and 
terminated  our  geodesical  operations,  we  de- 
parted at  the  decline  of  day  to  sleep  at  an  Indian 
hut,  at  some  miles  distance,  near  the  ruins  of 
the  castle  of  A  ray  a.  We  were  preceded  by  our 
instruments  and  provision ;  for  fatigued  by  the 
excessive  heat  of  the  air,  and  the  reverberation 
of  the  soil,  we  felt  no  appetite  in  those  climates, 
except  in  the  morning,  or  in  the  cool  of  the 
evening.  Directing  our  course  toward  the 
south,  we  traversed  first  the  plain  covered  with 
muriatiferous  clay,  and  stripped  of  vegetation ; 
then  two  chains  of  hills  of  sandstone,  between 

seawater  (from  0*024  to  0*028)  reminds  us  of  the  still  greater 
uniformity,  witb  wbicb  the  oxygen  is  diffused  throughout  the 
aerial  ocean.  In  both  of  these  elements,  the  currents  establish 
and  preserve  the  equilibrium  between  the  parts  dissolved  or 
mingled  with  each  other.  (Bayly  and  Cook,  Original  Obscrv., 
p.  345.) 

*  Lavoisier  found,  that  in  the  waters  of  the  sea,  near 
Dieppe,  the  quantity  of  muriat  of  soda  is  to  that  of  the  other 
salts  as  2*86  is  to  1.  According  to  Messrs.  Bouillon-Lagrange 
and  Vogel,  this  proportion  is  as  2*00  to  1 .  See  the  judi- 
cious observations  of  Dr.  Thomson,  in  his  Chemistry,  t.  vi, 
p.  846—467  (Henry,  Phil.  Trans.,  1810,  p.  97  and  122; 
and  Annates  de  Chemie,  t  lxxxvii,  p  108—208.) 
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which  is  the  mere  or  laguna.  Night  overtook  us 
while  we  were  in  a  narrow  path,  bordered  on  one 
side  by  the  sea,  and  on  the  other  by  a  range  of 
perpendicular  rocks.  The  tide  was  rising  ra- 
pidly, and  narrowed  the  road  at  every  step.  We 
a  length  arrived  at  the  foot  of  the  old  castle  of 
Araya,  where  we  enjoyed  a*  prospect  that  had 
in  it  something  lugubrious  and  romantic.  Here 
however,  neither  the  coolness  of  a  deep  and 
gloomy  forest,  nor  the  grandeur  of  the  vegetable 
forms,  heightens  the  beauty  of  these  ruins ;  which, 
standing  single  on  a  bare  and  arid  mountain, 
crowned  with  agave,  with  columnar  cactus,  and 
thorny  mimosas,  resemble  less  the  works  of  man, 
than  those  masses  of  rock  that  were  ruptured  alt 
the  first  revolutions  of  the  Globe. 

We  were  desirous  of  stopping  to  admire  this 
majestic  spectacle,  and  observe  the  setting  of 
Venus,  the  disk  of  which  appeared  at  intervals 
between  the  yawning  crannies  of  the  castle ;  but 
the  muleteer,  our  guide!  was  parched  with  thirst, 
and  pressed  us  earnestly  to  return.  He  had  long 
perceived,  that  we  had  lost  our  way  ;  and  as  he 
hoped  to  work  on  our  fears,  be  continually  warn- 
ed us  of  the  danger  from  tigers  and  rattlesnakes. 
Venomous  reptiles  were  in  fact  very  common  near 
the  castle  of  Araya ;  and  two  jaguars  had  been 
lately  killed  at  the  entrance  of  the  village  of  Ma- 
niquarez.  If  we  might  judge  from  their  skins, 
which  had  been  preserved,  their  size  was  not  less 
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than  that  of  the  Indian  tiger.  '  We  vainly  repre- 
sented to  our  guide,  tbat  those  animals  did  not 
att&6&  mien,  on  coasts  where  the  goats  famished 
them  With  abundant  food ;  we  were  obliged  to 
yfeld;  and  return.  After  having  proceeded  three 
(juaVter*  of  an  hour  along  &  shore  covered  by  the 
tide,  vte  were  joined  by  tbe  negro,  who  carried 
oiii  provision.  Uneasy  at  not  seeing  itt  arrive, 
fife  was  comfe  to  meet  us,  and  led  U6  across  a 
wtod  of  ndpals  to  a  hut  inhabited  by  ah'Indian 
fttotly.  We  were  revived  wrtft  ftrtit  cordial 
V6s(ACfi(lity9  which  is  met  with  in  this  country 
atabng  people  of  every  tribe.  The  hut  in  which 
#fe  sltltog  6nt  hammbcks  was  very  clean ;  and 
there  ttfeftfahd  fish,  plantains,  and  what  in  tbe 
torrid  zone  is  preferable  to  the  most  stimptuous 
food,  excellent  water. 

The  next  day  at  sunrise,  we  fonud,  that  tbe 
hut  in  which  we  had  passed  the  night  formed 
part  of  a  group  of  small  dwellings  on  the  borders 
of  the  rait  lake,  the  remains  of  a  considerable 
village  ilrhich  had  formerly  stood  near  the  castle. 
Th6  -ftfins  of  a  church  appeared  buried  in  the 
&nd,  and  cbvered  with  brushwood.  When  in 
176&V  to  save  the  expence  of  the  garrison,  the 
castltt  of  Afaya  fais  tdtatly  dismantled,  the  In- 
dians' aWd  Mulattoes;  Who  were  settled  in  the 
riefghbotfrhood,  ^migrated  by  degrees  to  reside 
at  Mabiqiiafez,  at  C&riafco,  atad  in  the  suburb  of 
the  Guayquerias  at  Cutaana.    A  smalt  dumber, 
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bound  from  affection  id  their  dative  soil,  re- 
mained id  thfe  wild  and  barren  spot.    These  poor 
people  live  by  catching  fish.  Which  is  extremely 
abundant  on  the  coast  and  the  neighbouring 
shoals.     They  appear  satisfied  with  their  condi- 
tion, and  think  it  stradge  When  they  are  asked 
why  they  h&v&  Ao  garden*  or  culinary  vegetal 
bles:  *  Our  gafderift,  they  reply,  are  beyond  the . 
gulf ;  when  We  carry  our  fish  to  Cuiriana,  W£ 
brihg  back  plantains,  cd#<*a*  nuts,  add  cassava. 
This  system  of  e#Mbmy,  grateful  to  idleness,  \A 
followed  at  Mnmtjftarez,  ihA  throughout  thfe 
whok  ^>ertiiWiim  of  Amya.    The  chief  Weal*  of 
thfe  inhabitants  consists  in  go&ts,  which  are  ofk 
very  large  and  vWy  fine  brted,  and  rote  id  the 
fields  like  thttte  at  the  PeAk  of  Teneriffe:  they 
are  becoitie  entirely  Wild,  and  are  marked  like 
the  mutes,  because  it  would  be  difficult  to  recog- 
nize them  from  thei*  physiognomy,1  their  cblor, 
or  Che  disposition  of  thfei^  spots.    Th^  wild  goats 
are  of  a  brownish  yellow,  add  are  not  varied1  in 
their  colour  lik6  dottaesftic  ahimali.    If  id  hunt- 
ing a  colonist  kills  a  goat,  which  he  doles  not 
consider  as  his  own  property,  he  tarries  it  im- 
mediately to  the  ae%hbour;  to  wto     it  belongs. 
Drifting  twof  days  we  heard  it  every  wfiert  spoken 
of  Bb  Uk  ^xStofpIe  of  strange  perverteness,  thatt 
ati.ittt&bitafrt  6f  Maniquarez  had  lost  a  goat,  oh 
which  it  was  probable  that  a  neighbouring  family 
had  regaled  themselves.    These  traits,  which  are 
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proofs  of  a  great  purity  of  morals  in  the  lowef 
class,  are  often  exhibited  in  New  Mexico,  in 
Canada,  and  in  the  countries  situate  to  the  west 
of  the  Alleghanies. 

Among  the  Mulattoes,  whose  huts  surround 
the  salt-lake,  we  found  a  shoemaker  of  Castilian 
descent.  He  received  us  with  the  air  of  gravity 
and  selfsufficiency,  which  in  those  climates  cha- 
racterize almost  all  who  are  conscious  of  possess- 
ing some  peculiar  talent.  He  was  employed  in 
stretching  the  string  of  his  bow,  and  sharpening 
his  arrows  to  kill  birds.  His  trade  of  a  shfe- 
maker  could  not  be  very  lucrative  in  a  country, 
where  the  greater  part  of  the  inhabitants  go  bare- 
foot ;  and  he  only  complained,  that,  on  account 
of  the  dearness  of  European  gunpowder,  a  man 
of  his  quality  was  reduced  to  employ  the  same 
weapons  as  the  Indians.  He  was  the  sage  of  the 
plain,  he  understood  the  formation  of  the  salt  by 
the  influence  of  the  Sun  and  the  full  Moon,  the 
symptoms  of  earthquakes,  the  marks  by  which 
mines  of  gold  and  silver  are  discovered,  and  the 
medicinal  plants,  which  he  divided,  like  all  the 
other  colonists  from  Chili  to  California,  into  hot 
and  cold*.  Having  collected  the  traditions  of 
the  country,  he  gave  us  some  curious  accounts 
of  the  pearls  of  Cubagua,  objects  of  luxury, 
which  he    treated  with   the  utmost  contempt 

*  Exciting  or  debilitating,  sthenic  or  asthenic  of  Brown's 
system. 
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To  show  as  bow  familiar  to  him  were  the  sacred 
writings,  he  took  a  pride  in  quoting  to  us  Job, 
who  preferred  wisdom  to  all  the  pearls  of  the 
Indies.  His  philosophy  was  circumscribed  to 
the  narrow  circle  of  the  wants  of  life.  A  very 
strong  ass,  able  to  carry  a  heavy  load  of  plan- 
tains to  the  embarcadere,  was  the  object  of  all 
his  wishes. 

After  a  long  discourse  on  the  emptiness  of 
human  grandeur,  be  drew  from  a  leathern  pouch 
a  few  very  small  and  opake  pearls,  which  he 
forced  us  to  accept,  enjoining  us  at  the  same 
time  to  note  on  our  tablets,  that  a  poor  shoe* 
maker  of  Araya,  but  a  white  man,  and  of  noble 
Castilian  race,  had  been  enabled  to  give  us  what 
on  the  other  side  of  the  sea  *  was  sought  for  as 
a  very  precious  thing.  I  acquit  myself  rather 
late  of  the  promise  I  made  this  honest  man ;  and 
I  am  happy  to  add,  that  his  disinterestedness  did 
not  permit  him  to  accept  of  the  slightest  retri- 
bution. The  Pearl  Coast  presents,  it  is  true, 
the  same  aspect  of  misery  as  the  countries  of  . 
gold  and  diamonds,  Cboco  and  Brasil ;  but  mi- 
sery is  not  there  attended  with  that  immoderate 
desire  of  gain,  which  is  excited  by  mineral 
riches. 
.  The  pearl  aronde  (avicula  margariHfera,  Cu- 

•  Por  alia,  or,  del  otro  lado  del  charco  (properly,  "  beyond 
the  great  mere"),  a  figurative  expression,  by  which  the  people 
in  the  Spanish  colonies  denote  Europe. 


fper)f  abouiyjs  op  t^  sl^lfc  w*wfr  extend  from 
Cape  Jtyfo  to  ^Uat  of  Vala*:  The  island  of 
M^rg^rgtta,  Ci^igua,  Cqphe,  Punta  Araya,  and 
tfce  no^uth  of.  t^e  Rip  la  Hfcoha,  \^ere  celebrated 
ifx  %pe  sixtetspt^  ce^lwy,  99  tfee  Fenian  Gulf,  and 
tfre  inland  T^prp^Qw^j^anaoDg  t^eancientfir^. 
If;  is  1194  jq^t  fp  j»$y,  99  several  historians  bare 
asserted,  that  the  natives  of  America  were  unao- 
quaiqtcx}  with  t^e  luxury  of  pearls.  The  first 
Sff^pipf^a  who  ]p>pde4  jn  Terra.  Firma  found  the 
savages  decked  w#k  necklace*  *nd  bracelet*; 
afld  aipong  the  ciyj$^d  pepple  p£  Mexico  awl 
Peru  pearls  of  a  boetuUfrtl  form  were  extremely 
sought  after.  I  have  published  a  4is3ertatkw 
on  the  statue  of  a  M^xipaa  priest^  in  basalt  f, 
whose  head-dress,  resembling  the  eoiantica  of 
the  heads  of  Isis,  is  ornamented  with  pearls. 
Las  Casas  and  Benzoni  have  described,  but  not 
without  some  exaggeration,  the  cruelties  which 


*  Costa  dc  las  Perlas,  Herera,  Dec.  1 ,  lib.  vii,  c.  9.  Go- 
mara,  Hist  c.  78.  Petri  Bembi  Card  in.  Hist.  Venetet  lib. 
xii  (1665),  p.  83.  Cancellieri,  Diss,  sopra  Christ.  Colombo 
(1809),  p.  101. 

+  Strabo,  lib.  xv  (pag.  Oxon.  1017).  Plin.,  lib.  ix,  c.  36. 
lib.  xii,  c.  18.  Solin.  Poly  hist.  c.  66  (ed.  1518,  p.  316  and 
324),  and  above  all  Athen.  Deipnosoph.  lib.  iii,  c.  45  (ed. 
Scbweighaeuser,  1801,  t.  i,  p.  360—367),  and  Animadvert, 
in  Athen.  t.  ii,  p.  126. 

%  Picturesque  Atlas,  pi.  1,  and  2.  [See  vol  xiii  of  this 
edition,  p.  43.] 
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were  exercised  on  the  unhappy  Indian  slaves  and 
i^ejro^  employ e4  in  the  peatf  fishery-    At  tfye 
beginning  o,f  the  conquest,  th#  island  c^jCocbe 
alorje  furnished  thp  val^  of  fifteen  hupdre^ 
marks  of  pearls  a  month. 
,    7^  qtunt,  wfyiph  t^e  kingfc  officers  drew  from 
the  produce  of  pgarfc,  apiopnftpd  to.  £fteep  thON* 
s^nd  du^ts ;  wjuch,  according  to  (the  value  $£ 
the  fnefcfs  jn  tho$e  j^imes,  and  the  exteu^iveness 
of  the  ^jatfaband  trad^,  wpght  he  considered  &# 
a  very  considerable  sum.    It  appears,  that  tiH 
1530  thp  value  of  the  pearls  seat  ftp  Europe 
amounted  yearly  on  an  averpgg  ft>  more  .than 
eigjit  hundred  thousand  piastre*.    In  order  to 
judg?  of  the  importance  of  thip  braqqh  of  com- 
merce to  Seville,  Toledo,  Antwerp,  <md  Genoa, 
we  should  recollect,  that  at  ,the  same  period  the 
whole  pf  Jfche  mines  of  America  f*  did  m%  famish 
twofliUlious  of  pia^fgs;  and  t^aj,  ^be  fleet  of 
O vando  seeded  to  p§  of  jipmeo^e  we4tb,  because 
it  contained  qearfy  two  thousand  six  hundred 
marks  of  silver.    Pearls  w ?re  po  much  the  more 
sought  after,  as  the  luxury  of  Asia  had  been  in- 


*  I  bave  endeavoured  to  prove  in  another  place  (Nouv. 
Eap.  t.  ii,  p.  052),  by  a  history  at  large  of  the  ancient  mines 
of  Mexico  and  Peru,  the  accuracy  of  the  ideas  spread 
throughout  Europe  on  the  exhausted  state  of,  the  metallifer- 
ous  mines  of  America,  on  their  deceasing  richness,  and  on 
the  quantity  of  metals  which  Spain  received  during  the  reigns 
of  Charles  the  fifth  and  Philip  the  second* 
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troduced  into  Europe  by  two  ways  diametrically 
opposite;  that  of  Constantinople,  where  the  Pa- 
leologi  wore  garments  covered  with  strings  of 
pearls ;  and  that  of  Grenada,  the  residence  of 
the  Moorish  lungs,  who  displayed  at  their  court 
all  the  luxury  of  the  East.  The  pearls  of  the 
East  Indies  were  preferred  to  those  of  the  West ; 
but  the  number  of  the  latter  which  circulated  in 
commerce  was  not  less  considerable  in  the  times 
which  immediately  followed  the  discovery  of 
America.  In  Italy  as  well  as  in  Spain,  the  islet 
of  Cubagua  became  the  object  of  numerous  mer- 
cantile speculations. 

Benzoni  *  relates  the  adventure  of  one  Lewis 
Lampagnano,  to  whom  Charles  the  Fifth  grant- 
ed the  privilege  of  proceeding  with  five  carvels 
to  the  coasts  of  Cumana,  to  fish  for  pearls.  The 
colonists  sent  him  back  with  this  bold  anwer : 
"  That  the  Emperor,  too  liberal  of  what  was  not 
his  own,  had  not  the  right  to  dispose  of  the  oys- 
ters, which  live  at  the  bottom  of  the  sea/9 

The  pearl  fishery  diminished  rapidly  toward 
the  end  of  the  sixteenth  century ;  and,  according 
to  Laet,  it  had  long  ceased  in  1683  f\    The  in- 

•  La  Hist,  del  Mondo  Nuovo,  p.  34.  Lewis  Lampag- 
nano,  a  relation  of  the  assassin  of  the  Duke  of  Milan,  Ga- 
leazzo  Maria  Sforza,  could  not  pay  the  merchants  of  Serille, 
who  had  advanced  the  money  for  his  voyage ;  he  remained 
five  years  at  Cubagua,  and  died  in  a  fit  of  insanity. 

t  "  Insularum  Cubagua  et  Coches  quondam  magna  firit 
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dustry  of  the  Venetians,  who  imitated  fine  pearls 
with  great  exactness,  and  the  frequent  use  of 
cut  diamonds*,  rendered  the  fisheries  of  Cuba- 
gua  less  lucrative.  At  the  same  time  the  oys- 
ters which  yielded  the  pearls  became  scarcer, 
not,  as  it  is  believed  from  a  popular  tradition, 
because  these  animals,  frightened  by  the  noise 
of  the  oars,  conveyed  themselves  elsewhere ; 
but  because  their  propagation  had  been  prevent- 
ed from  the  imprudent  destruction  of  the  shells 
by  thousands.  The  pearla  ronde  is  of  a  much 
more  delicate  constitution  than  the  greater  part 
of  the  other  acephalous  molluscse.  At  the  isle 
of  Ceylon,  where,  in  the  bay  of  Condeatchy,  the 
fishery  employs  six  hundred  divers,  and  where 
the  annual  produce  is  more  than  half  a  minion 
of  piastres,  it  has  vainly  been  attempted  to  trans- 
plant the  animals  to  other  parts  of  the  coast* 
The  government  permits  fishing  there  only  dur- 
ing a  single  month  ;  while  at  Cubagua  the  bank 
of  shells  was  fished  at  all  seasons.  To  form  an 
idea  of  the  destruction  of  the  species  caused  by 

dignitas,  quum  unionnm  captnra  floreret :  nunc,  ilia  deficiente, 
obscura  admodum  fama."  Lret.  Nov.  Orbis,  p.  609.  This 
accurate  compiler,  speaking  of  Punta  Araya,  adds,  this  conn- 
try  is  so  forgotten,  "  nt  vix  alia  alia  Americas  meridionalis 
pars  hodie  obscnrior  sit." 

•  The  cutting  of  diamonds  was  invented  by  Lewis  de  Ber- 
qoen,  in  1456,  bat  it  became  common  only  in  the  following 
century. 
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the  divers,  we  must  remember,  that  a  bo$A  some- 
times collects,  in  tvpo  or  three  weeks,  jnore  than 
thirty-^ye  thousand  oysters.  The  animal  lives 
but  nine  or  ten  years :  and  it  is  only  in  it  $  fourth 
year  tjjat  thp  pearls  fyegin  to  s^q^  tfhemgelves. 
In  t?p  tljo.t^and  sheljU  t^qre  is  often  not  a  single 
pearl  of  vatyreft.  Ti^aditf^on  ^es,  that  09  the  bank 
of  Marg^etta  thp  fi^hermpn  opened  the  shetys 
c^e  J>y  ^e  2  ip  $?  ipjand  of  tC?ylon,  the  ^uuqujb 
AT?  thrown  ipto  h^aps,  tyjcot  fa  ti^e  air ;  aqd  to 
^p^raie  jthe  pearls,  wjjuch  are  not  atfache^  to 
the  .shell,  the  ^nypal  pulp  is  washed,  ^3  jth<?  ny- 
jqers  do  the  sands  tt^t  cpntaip  grains  of  gp^d, 
tin,  pr  diamonds. 

.  At  present  Spanish  America  furnishes  no  other 
pearls  fpr  \V$fte  than  those  of  the  gulf  of  Pana- 
ma, and  the  qurath  of  the  Bio  de  la  Hacha.  On 
the  shoals  that  surround  Cubagua,  Cocjie,  and 
tbfi  island  of  Margaretta,  the  fishery  is  as  much 
neglected  as  qn  the  coasts  of  California  -f\  It  is 
believed  at  Cumana,  that  the  pearl-arotyfe  has 
greatly  multiplied  after  two  centuries  of  repose;*; 

*  Cordiner,  Description  of  Ceylon,  vol  ii,  p.  187. 
+  Nouv.  Esp.  t.  i,  p.  313 :  and  t,  ii,  p.  466.  I  am  as- 
tonished at  never  having  heard  in  the  course  of  my  travels  of 
pearls  found  in  the  fresh  water  shells  of  South  America, 
though  several  species  of  the  unto  genus  abound  in  the  rivers 
of  Peru. 

.    %  In  1812,  some  new  attempts  were  made  at  Margaretta 
for  the  fishing  of  pearls. 
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aflicj  i{,ia  asked,  if  Ijy  the  pearls  found  at  present 
in  i^eljs  which  a#e  entangled*  j#  the  fishermen's 
n?ty  are  so  small,  and  h^ve  so  little  brilliancy, 
yvhile  pp  the  arrival:  of  the  Spaniards  they  were 
so  extremely  beautiful  among  (he  Indians,  who 
doiqbtJpes  had  got  gi  yen  themttivtt  the  trouble  of 
diywg Mh fiollect  them.  Theprohlem  is  so  much 
the  jppre  diffcqufct  fc>  solve,  as  wseare  ignorant 
wfe^ther  fiartl^tj^^ke^  have  altered  the  nature  of 
tte  botl#f&  pi  the  aea>  or  whether  the  changes  of 
the  smheparine  currents  may  have  had  an  inflow 
eo#e  either  qp  the  tempewtue  of  the  water,  or 
on  the  ^tmqdauce  of  certain  molluscse  on  which 
the  aronde  feedsw 

On  the  20th  in  the  morning,  our  host's  son, 
a  youog  and  very  recast  Indian,  conducted  us 
oyer  Barigon  and  Canty  to  the  village  of  M*- 
uiquajez,  which  was  four  hours  walk.  From 
the  effect  of  the  reverberation:  of  the  .sands,  the 
thermometer  kept  up  to  3\a  &.  The  cylindcio 
cactus,  which  bordered  the  road,  gave  the  land- 
scape :  pu  appearance  of  verdure,  without  yield- 
ing gftfeer  coolness  or  shade.  Before  our  guide 
ha4  travelled  a  league,  he  sat  himself  down  at 
ev^cy  wstanfc,  a#d  wished  to  repose  under  the. 
shade  of  a  fine  tamarind  tree  near  Casas  de 
la  Vela,  to  wait  the  approach  of  the  night.    I 

*  The  inhabitant*  of  Arajfa  soiqeumes  tell  these  small 
pearls  to  the  retail  dealers  of  Cnmana.  The  ordinary  price 
is  a  piastre  a  dozen. 
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ty  one  hundred  and  eighty  toises  iti  height 
The  direction  of  the  primitive  rode  near  Cape 
Sotto  is  from  north  east  to  south  west ;  itfa  strata 
incline  fifty  degrees  to  the  north  west*;    The 
mica-slate  is  silvery  white,  of  lartieJiar  and  un- 
dulated texture,  arid  contains  gdtnets.    Strata 
of  quartz,  the  tinekneto  of  which  varies  from 
three  to  foir  toises,  trarfiirae  the  iaicat-datfe,  as 
we  may  observe  ia  tietwil  ravines  hollowed  oat 
by  the  watots.    We  detached  with  difficulty  a 
fragment  of  cyanitef-  from  a  block  of  sintered 
tod  milky  quart*,  which  was  Isolated  on  the 
shore.    This  was  the  only  time  wte  found  this 
substance  ifi  South  America  £»    . 
v  The  potteries  6f i  M&niquarez,  cetebritfed  front 
time  immemorial^ ;  form,  a  breach  of  industry; 
which  is  exclusively,  in  the  hands  of  the  Indian 
women.    The  fabrication  is  still  carried  on  ac- 
Cordiog  tto  the  method  used  before  the  conquest. 
It  indicates  both  the  infancy  of  the  art,  and  that 
stability  of  manners,  which  is  the  characteristic 
of  afl  the  natives  of  America.    Thtiee  centuries 
have  been  insufficient,  to  introduce  the  potter's- 
wheel  on  a  coast,  which  is  not  above  thirty  or 

*  Hours  three  and  four  of  the  Freiberg  compass.  Very 
near  the  village  of  Maniquarez,  the  strata  vary  to  hoars  ele- 
ven and  twelve,  inclining  often  to  the  south  west 

t  Disthene,  Hatty . 

%  In  New  Spain,  the  cyanite  has  been  discovered  only  in 
the  province  of  Guatimala,  at  Estancia  Grande.  Del  Bio, 
Tablas  min.,  1804,  p.  27. 
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dred  feet  sqUare,  which  have  scarcely  a  crack 
in  them.  Our  guide  showed  us  a  cistern  (el  al* 
jibe)  thirty  feet  deep,  which,  though  much  da- 
maged, furnishes  water  to  the  inhabitants  of  the 
peninsula  of  Araya.  This  cistern  was  finished 
in  1681,  by  the  governor  Don  Juan  de  Padiila 
Guardiola,  the  same  who  built  at  Cumana  the 
small  fort  of  Santa  Maria  *.  As  the  basin  it 
covered  with  an  arched  vault,  the  water,  which 
is  of  an  excellent  quality  keeps  very  cool,  and 
has  no  conferva,  which,  while  it  decomposes  the 
carburet  of  hydrogen,  harbours  worms  and  small 
insects.  It  had  been  believed  for  ages,  that  the 
peninsula  of  Araya  was  entirely  destitute  of 
springs  of  fresh  water ;  but  in  1797,  after  many 
useless  researches,  the  inhabitants  of  Maniquarez 
succeeded  in  discovering  some. 

In  crossing  the  arid  hills  of  Cape  Cirial,  we 
perceived  a  strong  smell  of  petroleum.  The  wind 
blew  from  the  side  where  the  springs  of  this  sub- 
stance are  found,  and  which  were  mentioned  by 
the  first  historians  of  these  countries  -f%  Near 
the  village  of  Maniquarez,  the  mica-slate  %  comes 
out  from  below  the  secondary  rock,  forming  a 
chain  of  mountains  from  one  hundred  and  fifty 

*  Castillo  de  Santa  Maria,  or  Fuerte  de  N.  S.  de  la  Ca- 
besa.     See  afore,  page  188.     (Caulin,  p.  294.)   - 

t  Oriedo,  lib.  19,  cap.  1.  "  Resinous,  aromatic,  and 
medicinal  liquor.19 

J  Piedra  pelada  of  the  Creoles. 
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great  abundance  of  rabbits.     The  venado  of 
Cubagua  beloiigs  to  one  of  those   numerous 
species  of  small  American  deer,  which  zoolo- 
gists have  long  confounded  under  the   vague 
name  of  cervus  mexicanus.    It  does  not  appear 
to  be  the  same  as  the  hind  of  the  savannahs  of 
Cayenne,  or  the  guazuti  of  Paraguay  *,  which 
live  also  in  herds.     It's  color  is  a  brownish  red 
on  the  back,  and  white  under  the  belly ;  and  it 
is  spotted  like  the  axis.    In  the  plains  of  Qari, 
we  were  shown,  as  a  thing  very  rare  in  these 
burning  climates,  a  variety  quite  white.     It  was 
a  female  of  the  size  of  the  roebuck  of  Europe, 
and  of  a  very  elegant  shape.  White  varieties  are 
found  in  the  New  Continent  even  among  the 
tigers.    Mr.  d'Azara  has  seen  a  jaguar,  the  skin 
of  which    was  wholly  white,  except  the  shade 
only,  as  it  might  be  tended,  of  a  few  circular 
spots. 

Of  all  the  productions  on  the  coasts  of  Araya, 
that  which  the  people  consider  as  the  most  ex- 
traordinary, we  may  even  say  the  most  marvel- 
lous, is  the  stone  of  the  eyes,  piedra  de  los  qjos. 
This  calcareous  substance  is  the  subject  of  every 
conversation ;  according  to  the  natural  philoso- 


*  Pennant's  Quadrupeds,  p.  119,  n.  52.  Azara,  Essay  on 
the  Quadrupeds  of  Paraguay,  vol.  i,  p.  77.  Cuvier  on  the 
fossile  ruminating  Animals,  in  the  Ann.  du  Musee,  t.  xii, 
p.  306. 
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phy  of  the  natives,  it  is  both  a  stone  and  an  ani- 
mal.   It  is  found  in  the  sand,  where  it  is  mo- 
tionless ;  but  placed  singly  on  a  polished  sur- 
face, for  instance  on  a  pewter  or  earthen  plate, 
it  mores  when  excited  by  lemon  juice.    Placed 
in  the  eye,  the  pretended  animal  turns  on  itself 
and  expels  every  other  foreign  substance,  that 
has  been  accidentally  introduced.    At  the  new 
salt  works,  and  at  the  village  of  Maniquare^ 
the  stones  of  the  eyes  *  were  offered  us  by  hun- 
dreds, and  the  natives  were  earnest  to  show  us 
the  experiment  of  the  lemon  juice.  They  wished 
to  put  sand  into  our  eyes,  in  order  that  we  might 
ourselves  try  the  efficacy  of  the  remedy.  It  was 
easy  to  see,  that  these  stones  are  thin  and  po- 
rous opercula,  which  have  formed  part  of  small 
univalve  shells.     Their  diameter  varies  from  one 
to  four  lines.    One  of  their  two  surfaces  is  plane, 
and  the  other  convex.    These  calcareous  oper- 
cula effervesce  with  lemon  juice,  and  put  them- 
selves in  motion  in  proportion  as  the  carbonic 
acid  is  disengaged.    By  the  effect  of  a  similar 
reaction,  loaves  placed  in  an  oven  move  some- 
times in  a  horizontal  plane  ;  a  phenomenon  that 
has  given  occasion,  in  Europe,  to  the  popular 
prejudice  of  enchanted  mens.     The  piedras  de 
los  qjosy  introduced  into  the  eye,  act  like  small 

*  They  are  found  in   the  greatest  abundance  near  the 
battery  at  the  point  of  Cape  Araya. 
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pearls,  tod  different  toavA  grains  employed  by 
the  American  savages  to  increase  the  Bowing  of 
lean.  Theee  explanation*  were  little  to  the 
taste  of  the  inhabitants  of  Aroya.  Natore  has 
tbeappparmnoe  of  gra&toes*  tb  man  in  proportion 
as  she  it  veiled  in  mystery,  and  the  philosophy 
of  the  people  rejects  every  thing  that  bears  a 
characte  r  of  simplicity  % 

Proceeding  along  the  southern  coast,  totheeart 
of  Maniquares,  We  And  running  otot  into  the  sea 
very  near  tech  other,  three  strip*  of  land,  which 
bear  the  names  of  Pttttta  de  Soto,  Ptiftta  de  la 
Brea,  and  Pnnta  Guaratarito.  In  those  parts  the 
bottom  of  the  sea  is  evidently  formed  of  a  mkft- 
slate :  and  it  is  from  this  rods,  that,  near  Cape 
dela  Brea  *,  bnt  at  eighty  feet  distance  from  the 
shore,  a  spring  of  naphtha  rises,  the  Smell  of  which 
spreads  itself  into  the  interior  Of  the  peninsula. 
You  must  wade  into  the  sea  np  to  the  waist,  to 
examine  this  interesting  phenomenon.  The 
waters  are  covered  with  zostera ;  and  in  the 
midst  of  a  very  extensive  bank  of  weeds  (d'ber- 
bes),  we  distinguish  a  frde  and  circular  spot  of 
three  feet  diameter,  on  which  swim  a  few  scat- 
tered  masses  of  ulva  lactuca.  Here  the  springs 
are  found.    The  bottom  of  the  gulf  is  coveted 

*  Tar  Cape.  The  greatest  reservoir  of  petrolenm  (chapa- 
pote)  is  that  of  the  island  of  Trinidad,  which  has  been  des- 
ert bed  by  Span,  Hatchet  Anderson,  and  Dauxion  Larajsse. 
(Voj.  aux  Isles  de  Trinidad  et  de  Tobago,  t.  i,  p.  24  to  30.) 
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with  sand ;  and  the  petroleum,  which,  from  it's 
transparency,  and  it's  yellow  color,  resembles  the 
real  naphtha,  rises  in  jets,  accompanied  by  air 
babbles.  On  treading  down  the  bottom  with 
the  foot,  we  perceive,  that  these  little  springs 
change  their  place.  The  naphtha  covers  the  sur- 
face of  the  sea  to  more  than  a  thousand  feet 
distance.  If  we  suppose  the  dip  of  the  strata 
to  be  regular,  the  mica-slate  must  be  but  a  few 
toises  below  the  sand. 

We  have  already  observed,  that  the  muriati- 
ferous  clay  of  Araya  contains  solid  and  friable 
petroleum.  This  geological  connection  between 
the  inuriat  of  soda  and  the  bitumens  is  evident 
wherever  thete  are  mines  of  gem  salt  or  salt 
springs  :  but  a  very  remarkable  feet  id  the  ex- 
istence of  a  fouirtam  of  naphtha  in  a  primitive 
formation.  All  those  hitherto  known  belong  to 
secondary  mountains  * ;  and  this  situation  of 
them  seemed  to  favour  the  idea,  that  all  mi- 
neral bitumens  were  owing  to  the  destruction 
of  vegetables  and  animals  -f*,  or  to  the  burning 
of  coal.  In  the  peninsula  of  Araya,  the  naph- 
tha flows  from  the  primitive  rock  itself;  and 
this  phenomenon  acquires  new  importance, 
when  we  recollect,  that  the  same  primitive  rocks 

*  Pietra  mala  ;  Fanano ;  Mont-Zibio  j  Amiano,  where 
are  the  springs  that  furnish  the  naphtha  employed  in  lighting 
the  city  of  Genoa  $  Bakou,  &c.  ' 

t  Hatchet,  in  the  Trans,  of  the  Lin.  Society,  1798,  p.  129. 
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contain  the  subterraneous  fires,  that  on  the  brink 
of  burning  craters  the  smell  of  petroleum  is  per- 
oeived  from  time  to  time,  and  that  the  greater 
part  of  the  hot  springs  of  America  rise  from 
gneiss  and  micaceous  schist. 

After  having  examined  the  environs  of  Mani- 
quarez,  we  embarked  at  night  in  a  fishing  boat 
for  Cumana.  Nothing  is  a  better  proof  of  the 
calmness  of  the  sea  of  these  regions,  than  the 
extreme  smallness  and  wretched  state  of  these 
boats,  which  carry  a  very  high  sail  That  we 
chose  as  the  least  damaged  was  so  leaky,  that  the 
pilot's  son  was  constantly  employed  in  baling  out 
the  water  with  a  tutuma,  or  shell  of  the  cres- 
centia  cujete  (calebash).  It  often  happens  in  the 
gulf  of  Cariaco,  and  especially  to  the  north  of  the 
peninsula  of  Araya,  that  the  canoes  loaded  with 
cocoas  are  overset  in  sailing  too  near  the  wind, 
and  against  the  waves.  These  accidents  are  to 
be  dreaded  only  by  passengers  little  accustom- 
ed to  swimming  ;  for  if  the  canoe  be  managed 
by  an  Indian  fisherman  and  his  son,  the  father 
sets  right  the  boat  and  empties  it  of  water, 
while  the  son  swims  about  collecting  the  cocoa 
nuts.  In  less  than  a  quarter  of  an  hour,  the 
canoe  is  again  under  sail,  without  a  single  com- 
plaint on  the  part  of  the  Indian,  who  meets  the 
accident  with  calm  unshaken  indifference. 

The  inhabitants  of  Araya,  whom  we  visited  a 
second  time  on  returning  from  theOroonoko,  did 
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Dot  forget,  that  their  peninsula  was  one  of  the 
points  first  peopled  by  the  Spaniards.  They  love 
to  talk  of  the  pearl  fishery  ;  of  the  ruins  of  the 
castle  of  St  Jago,  which  they  hope  to  see  some 
day  rebuilt ;  and  of  every  thing  that  recalls  to 
mind  the  ancient  splendour  of  those  countries. 
In  China  and  Japan  those  inventions  are  con- 
sidered as  recent,  which  have  not  been  known 
above  two  thousand  years  ;  in  the  European 
colonies  an  event  appears  extremely  old,  if  it 
dates  back  three  centuries,  or  about  the  period 
of  the  discovery  of  America. 

This  absence  of  memorials,  which  charac- 
terizes new  nations,  both  in  the  United  States, 
and  in  the  Spanish  and  Portugueze  possessions, 
is  well  worthy  of  attention.  The  void  has  not 
only  something  painful  to  the  traveller,  who 
finds  himself  deprived  of  the  most  delightful  en- 
joyments of  the  imagination ;  it  has  also  an  in- 
fluence on  the  greater  or  less  powerful  ties,  that 
bind  the  colonist  to  the  soil  on  which  he  dwells, 
to  the  form  of  the  rocks  surrounding  his  hut, 
and  to  the  trees  which  have  shaded  his  cradle. 

Among  the  ancients,  the  Phoenicians  and  the 
Greeks,  for  instance,  traditions  and  national  re- 
membrances passed  from  the  mother  country, 
to  the  colonies ;  where,  perpetuated  from  genera- 
tion to  generation,  they  never  ceased  to  have  a 
favorable  influence  on  the  opinions,  the  man- 
ners, and  the  policy  of  the  colonists.    The  cli- 
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mates  of  these  first  establishments  beyond  the 
seas  differed  but  little  from  those  of  the  mother 
country.  The  Greeks  of  Asia  Minor  and  Sicily 
were  not  strangers  to  the  inhabitants  of  Argos, 
Athens,  and  Corinth,  from  whom  they  boasted 
their  descent.  A  great  analogy  of  manners  con- 
tributed to  cement  the  union,  which  was  ftwnd- 
ed  on  religion*  and  political  interests.  The  co- 
lonists frequently  offered.the  first  fruits  of  thek 
harvests  in  the  temples  of  the  metropolis  :  and 
when  by  some  sinister  acwtent,  the  sacred  fire 
was  extinguished  on  the  altar*  o£  Hestia,  mes- 
sengers were  sent  from  the  farther  part  of  Ionia, 
to  rekindle  the  flame  at  the  Prytancion  of 
Greece  *.  Every  where,  in  Cyreoe,  as  well  as 
on  the  banks  of  the  Marafcis,  the  inhabitants 
carefully  preserved  the  traditions  of  the  mother 
country.  Other  remembrances,  equally  fitted 
to  affect  the  imagination,  were  attached  to  the 
colonies  themselves.  They  had  their  sacred 
groves,  their  tutelary  divinities,  their  local  my- 
thology, and,  what  gave  life  and  durability  to 
the  fictions  of  the  first  ages,  they  bad  poets,  who 
extended  their  glory  as  far  as  the  metropolis 
itsel£ 

These  advantages,  and  many  others,  are  want- 
ing in  modern  colonies.    The  greater  part  are 


*  Clavier,  Hist,  dee  premiers  Temps  de  la  Qrtcc,  t.  if,  p.  67. 
t.  i,  p.  188.) 


settled  in  a  zone,  where  the  climate,  the  produc- 
tion, the  aspect  of  the  sky,  and  the  scenery  of 
the  landscape,  differ  altogether  from  those  of  Eu- 
rope.   The  colonist  vainly  bestows  on  moan* 
tains,  rivers,  and,  valliea,  those  names,  which  call 
to,  his.  remembrance  the   sites  of  the  mother 
country ;  these  names  soon  lose  their  attraction, 
and  have  no  meaning  with  the  generations  that 
succeed*    Under  the  influence  of  an  exotic  na- 
ture, habits  are.  generated*  that,  are  adapted  to 
new  wants  ;  national  remembrances  are  insen- 
sibly eflaoed ;  and  those  that,  remain,  like  phan- 
toms of  the  imagination,  hay§.  neither  "  a  locaj 
habitation,  nor  a  name**''    The,  glory  of  Don  Pe- 
lagio,  and  of  the  Cid  Campeador,  has  penetrated 
even  to  the  mountains  and  foneats  of  America  ; 
the  people  sometimes  pironounpethese  iUpstruwf 
names ;  but  they  form  no  other  potions  of  thqir 
existence,  than  that  of  heroes  belonging  to  some 
vague  period  of  fabulous  times. 

TfrS:  foreign  firmament,  this  contrast  o£  cli- 
maft,  thja,  physical  cqqfprmation  Qf  the  country, 
hav#  a,  more  decided  effect  ?n  the  state  of  spqi- 
ety  ]#,  t\m  colonies,  than  the?  absolute  distance,  pf 
the  mother  country.  Such .  ia  the  improved  stpfc 
o{  modern  navigation,  thpfr,  the .  mouths  of  tj^e 
Orooppko  and  06  the  Riode  la  Plata  seem  morq 
contiguous  to  Spaw*,  th»n  ip>  former.  tiipqs  Fb«* 
gift  and  Tartpspns.  did  to  the  coasts  of  G^9e 
and  IJhcpnicia,    yy#  <wep  observe,  that,  4r,  rp- 
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gions  equally  remote,  the  manners  and  traditions 
of  Europe  are  more  habitually  preserved  in  the 
temperate  zone,  and  on  the  ridges  of  the  equa- 
torial mountains,  than  in  the  plains  of  the  tor* 
rid  zone.  Similarity  of  situation  contributes  in 
a  certain  degree  to  maintain  more  intimate  con- 
nections between  the  colonists  and  the  metropo- 
lis. This  influence  of  physical  causes  on  the 
state  of  infant  societies  is  particularly  manifest- 
ed, when  it  concerns  portions  of  people  of  the 
same  race,  who  have  been  recently  separated  from 
each  other.  In  traversing  the  regions  of  the  New 
World,  we  imagine  that  we  find  more  traditions, 
a  greater  freshness  in  the  remembrances  of  the 
mother  country,  wherever  the  climate  permits 
the  cultivation  of  corn.  In  this  point  of  view, 
Pennsylvania,  New  Mexico,  and  Chili,  resem- 
ble those  elevated  plains  of  Quito  and  New 
Spain,  which  are  covered  with  oaks  and  with 
firs. 

Among  the  ancients,  history,  religious  opin- 
ions, and  the  physical  state  of  a  country,  were 
linked  together  by  indissoluble  ties.  The  colo- 
nist must  have  renounced  the  faith  transmitted 
to  him  by  his  ancestors,  could  he  have  forgotten 
the  aspect  of  the  sites,  and  the  ancient  revolu- 
tions  of  the  mother  country.  With  modern  na- 
tions, religion  no  longer  wears,  if  I  may  use  the 
expression,  a  local  tint.  Christianity,  in  fur- 
nishing new  ideas,  and  opening  a  wider  range 
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to  the  exercise  of  the  intellectual  faculties ;  in 
declaring  that  all  nations  of  men  that  dwell  on 
the  face  of  the  Earth  are  made  of  one  blood, 
and  members  of  the  same  family;  has  weaken- 
ed every  exclusive  sentiment,  and  has  spread 
through  both  Worlds  the  ancient  traditions  of 
the  East  with  those  that  are  peculiarly  it's  own. 
Nations  of  different  origin,  and  discordant  idi- 
oms, have  received  from  this  common  institution 
common  remembrances  ;  and  the  establishment 
of  the  missions,  after  having  laid  the  founda- 
tions of  civilization  in  a  great  part  of  the  New 
Continent,  has  given  to  cosmogonic  and  religious 
ideas  a  marked  preeminence  over  remembrances 
that  were  merely  national. 

But  this  is  not  all ;  the  American  colonies  are 
almost  all  founded  in  countries,  where  the  gene- 
rations that  are  extinct  have  left  scarcely  any 
trace  of  their  existence.  At  the  mouth  of  the 
Rio  Gila,  on  the  banks  of  the  Missouri,  in  the 
plains  that  extend  to  the  east  of  the  Andes,  tra- 
ditions date  no  farther  back  than  a  century.  At 
Peru,  Guatimala,  and  Mexico,  ruins  of  edifices, 
historical  paintings,  and  monuments  of  sculp- 
ture, attest,  it  is  true,  the  ancient  civilization  of 
the  natives  ;  but  in  a  whole  province  we  find 
very  few  families,  who  have  just  ideas  relative 
to  the  history  of  the  Incas,  and  of  the  Mexican 
princes.  The  native  has  preserved  his  language* 
his  dress,  and  bis  national  character  ;   but  the 
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disappearance  of  the  quippn%  a*d  pi  symbolic 
paintings,  the  introduction  of  Christianity,  and 
tther  circumstances,  which  I  have  elsewhere 
developed,  have  gradually  extinguished  histori- 
cal and  religions  traditions.  On  the  other  hand, 
the  colonist  of  European  race  disdains  whatever 
relates  to  the  conquered  people.  .Placed  be- 
tween the  remembrances  of  the  mother  country, 
and  those  of  the  country  where  he  first  drew  his 
breath,  he  considers  both  with  equal  indiffer- 
ence ;  and  in  a  climate  where  the  equality  of 
seasons  renders  the  succession  of  years  almost 
imperceptible,  he  abandons  himself  to  the  enjoy- 
ments of  the  present  moment,  and  scarcely  oasts 
back  a  look  on  the  tiines  that  are  past. 

What  a  difference  also  between  the  monoto- 
nous history  of  modern  colonies,  and  the  varied 
picture  exhibited  by  the  legislation,  the  manners, 
and  the  political  revolutions  of  the  fcolonies  of 
the  ancients !  Their  intellectual  culture,  modi- 
fied by  the  different  forms  of  their  government, 
often  excited  the  efrvy  of  the  mother  countries ; 
and  by  this  happy  rivatehip  arts  and  letters  at- 
tained the  highest  degree  of  splendor  in  Ionia, 
in  Grsecia  Magna,  and  in  Sicily.  In  our  days, 
on  the  contrary,  the  colonies  have  neither  his- 
tory, nor  national  literature.  Those  of  the  New 
World  have  never  bad  powerful  neighbours,  and 
there  the  state  of  society  has  undergone  only 
imperceptible  changes.    Without  political  exist- 


293 

febce^  these  settlements,  formed  for  cbtamerce  or 
Tot  agrtetilturt,  hate  taken  bat  a  passive  part  in 
th^  gteat  igitatidttfc  of  the  World.  The  history 
of  taodert  colonieb  afibhte  but  two  memorable 
events:  their  foundation,  and  their  separation 
from  the  mother  country.  The  first  of  thete 
events  is  rich  in  remembrances,  which  essentially 
belong  to  the  countries  occupied  by  the  colonists ; 
but,  far  from  recalling  to  mind  the  peaceful  pro- 
gress of  industry,  6t  the  improvement  of  colonial 
legislation,  acts  of  violence  and  injustice  only 
protrude  themselves  on  the  scene.  What  charm 
can  those  extraordinary  times  present,  when, 
under  the  reign  of  Charles  the  Fifth,  the  Casti- 
lians  displayed  more  courage  than  virtue  ?  and 
when  chivalrous  honour,  like  the  glory  of  arms, 
was  sullied  by  fanaticism  and  the  thirst  of 
riches  ?  The  colonists,  of  mild  character,  are 
freed  by  their  situation  from  national  prejudices, 
appreciate  at  their  just  value  the  exploits  of  the 
conquest.  The  men  who  figured  at  that  period 
were  Europeans  ;  they  were  the  soldiers  of  the 
mother  country ;  they  appear  as  strangers  to  the 
inhabitants  of  the  colonies,  for  three  ages  have 
been  sufficient  to  dissolve  the  ties  of  blood. 
Among  the  conquistador  es  y  no  doubt,  some  up- 
right and  generous  men  may  be  found ;  but, 
mingled  in  the  mass,  they  have  been  unable  to 
escape  the  general  proscription. 

I  believe,  that  I  have  indicated  the  principal 
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causes,  which  in  modem  colonies  have  dispelled 
national  remembrances,  without  nobly  filling 
their  place  by  others  relative  to  the  country 
newly  inhabited.  This  circumstance,  we  cannot 
sufficiently  repeat,  exercises  a  great  influence 
over  the  situation  of  the  colonists.  In  the 
stormy  times  of  a  political  regeneration,  they 
find  themselves  isolated,  like  a  people  who,  re- 
nouncing the  study  of  it's  annals,  should  cease 
to  derive  lessons  of  wisdom  from  the  misfor- 
tunes of  preceding  ages. 
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